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Foreword 
 
The evaluation of research and doctoral training is being carried out in the years 2010–2012 and will end in 
2012. The steering group appointed by the Rector in January 2010 set the conditions for participating in 
the evaluation and prepared the Terms of Reference to present the evaluation procedure and criteria. The 
publications and other scientific activities included in the evaluation covered the years 2005–2010. 
The participating unit in the evaluation was defined as a Researcher Community (RC). To obtain a 
critical mass with university-level impact, the number of members was set to range from 20 to 120. The 
RCs were required to contain researchers in all stages of their research career, from doctoral students to 
principal investigators (PIs). All in all, 136 Researcher Communities participated in this voluntary 
evaluation, 5857 persons in total, of whom 1131 were principal investigators. PIs were allowed to 
participate in two communities in certain cases, and 72 of them used this opportunity and participated in 
two RCs. 
This evaluation enabled researchers to define RCs from the “bottom up” and across disciplines. The aim 
of the evaluation was not to assess individual performance but a community with shared aims and 
researcher-training activities. The RCs were able to choose among five different categories that 
characterised the status and main aims of their research. The steering group considered the process of 
applying to participate in the evaluation to be important, which lead to the establishment of these 
categories. In addition, providing a service for the RCs to enable them to benchmark their research at the 
global level was a main goal of the evaluation. 
The data for the evaluation consisted of the RCs’ answers to evaluation questions on supplied e-forms 
and a compilation extracted from the TUHAT – Research Information System (RIS) on 12 April 2011. The 
compilation covered scientific and other publications as well as certain areas of scientific activities. During 
the process, the RCs were asked to check the list of publications and other scientific activities and make 
corrections if needed. These TUHAT compilations are public and available on the evaluation project sites 
of each RC in the TUHAT-RIS. 
In addition to the e-form and TUHAT compilation, University of Leiden (CWTS) carried out bibliometric 
analyses from the articles included in the Web of Science (WoS). This was done on University and RC 
levels. In cases where the publication forums of the RC were clearly not represented by the WoS data, the 
Library of the University of Helsinki conducted a separate analysis of the publications. This was done for 
66 RCs representing the humanities and social sciences. 
The evaluation office also carried out an enquiry targeted to the supervisors and PhD candidates about 
the organisation of doctoral studies at the University of Helsinki. This and other documents describing the 
University and the Finnish higher education system were provided to the panellists. 
The panel feedback for each RC is unique and presented as an entity. The first collective evaluation 
reports available for the whole panel were prepared in July–August 2011. The reports were accessible to all 
panel members via the electronic evaluation platform in August. Scoring from 1 to 5 was used to 
complement written feedback in association with evaluation questions 1–4 (scientific focus and quality, 
doctoral training, societal impact, cooperation) and in addition to the category evaluating the fitness for 
participation in the evaluation. Panellists used the international level as a point of comparison in the 
evaluation. Scoring was not expected to go along with a preset deviation. 
Each of the draft reports were discussed and dealt with by the panel in meetings in Helsinki (from 11 
September to 13 September or from 18 September to 20 September 2011). In these meetings the panels 
also examined the deviations among the scores and finalised the draft reports together. 
The current RC-specific report deals shortly with the background of the evaluation and the terms of 
participation. The main evaluation feedback is provided in the evaluation report, organised according to 
the evaluation questions. The original material provided by the RCs for the panellists has been attached to 
these documents. 
 
 
 
 
 
 
 
 
 
On behalf of the evaluation steering group and office, I sincerely wish to thank you warmly for your 
participation in this evaluation. The effort you made in submitting the data to TUHAT-RIS is gratefully 
acknowledged by the University. We wish that you find this panel feedback useful in many ways. The 
bibliometric profiles may open a new view on your publication forums and provide a perspective for 
discussion on your choice of forums. We especially hope that this evaluation report will help you in setting 
the future goals of your research. 
 
Johanna Björkroth 
Vice-Rector 
Chair of the Steering Group of the Evaluation 
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Steering group, nominated by the Rector of the University, was responsible for the  
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between February 2010 and March 2012. 
 
Chair 
Vice-Rector, professor Johanna Björkroth 
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Panel members 
CHAIR 
Professor Jan-Otto Carlsson 
Materials science in chemistry and physics, nanotechnology, inorganic 
chemistry 
Uppsala University, Sweden 
 
VICE-CHAIR 
Professor Jan van Leeuwen 
Computer science, information technology 
University of Utrecht, the Netherlands 
 
Professor Caitlin Buck 
Probability and statistics, archeology, palaeoenvironmental science 
University of Sheffield, Great Britain 
 
Professor David Colton 
Mathematics, inverse problems of acoustic and electromagnetic scattering 
University of Delaware, USA 
 
Professor Jean-Pierre Eckmann 
Mathematics, dynamical systems, mathematical physics 
University of Geneva, Switzerland 
 
Professor Ritske Huismans 
Geosciences, geodynamics 
University of Bergen, Norway 
 
Professor Jukka Jurvelin 
Medical physics and engineering 
University of Eastern Finland 
 
Professor Lea Kauppi 
Environmental sciences, water research 
The Finnish Environment Institute, Finland 
 
Professor Riitta Keiski 
Chemical engineering, heterogeneous catalysis, environmental technology, 
mass and heat transfer processes 
University of Oulu, Finland 
 
Professor Mats Larsson 
Experimental molecular physics, chemical dynamics, molecular spectroscopy, 
astrobiology 
Stockholm University, Sweden 
 
Professor Holger Stark 
Medicinal, organic and pharmaceutical chemistry, pharmacology 
Johann Wolfgang Goethe Universität, Germany 
 
The panel, independently, evaluated all the submitted material and was responsible for the 
feedback of the RC-specific reports. The panel members were asked to confirm whether they had any 
conflict of interests with the RCs. If this was the case, the panel members disqualified themselves in 
discussion and report writing. 
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Added expertise to the evaluation was contributed by the members from the other panels. 
 
Experts from the Other Panels 
Professor Barbara Koch, from the Panel of Biological, Agricultural and Veterinary Sciences 
Professor Peter York, from the Panel of Medicine, Biomedicine and Health Sciences 
 
 
EVALUATION OFFICE 
Dr Seppo Saari, Doc., Senior Adviser in Evaluation, was responsible for the entire 
evaluation, its planning and implementation and acted as an Editor-in-chief of the 
reports. 
 
Dr Eeva Sievi, Doc., Adviser, was responsible for the registration and evaluation 
material compilations for the panellists. She worked in the evaluation office from 
August 2010 to July 2011. 
 
MSocSc Paula Ranne, Planning Officer, was responsible for organising the panel 
meetings and all the other practical issues like agreements and fees and editing a 
part the RC-specific reports. She worked in the evaluation office from March 2011 
to January 2012. 
 
Mr Antti Moilanen, Project Secretary, was responsible for editing the reports. He 
worked in the evaluation office from January 2012 to April 2012. 
 
TUHAT OFFICE 
Provision of the publication and other scientific activity data 
Mrs Aija Kaitera, Project Manager of TUHAT-RIS served the project ex officio 
providing the evaluation project with the updated information from TUHAT-RIS. 
The TUHAT office assisted in mapping the publications with CWTS/University of 
Leiden. 
 
MA Liisa Ekebom, Assisting Officer, served in TUHAT-RIS updating the 
publications for the evaluation. She also assisted the UH/Library analyses. 
 
BA Liisa Jäppinen, Assisting Officer, served in TUHAT-RIS updating the 
publications for the evaluation. 
 
HELSINKI UNIVERSITY LIBRARY 
Provision of the publication analyses 
Dr Maria Forsman, Chief Information Specialist in the Helsinki University Library, 
managed with her 10 colleagues the bibliometric analyses in humanities, social 
sciences and in other fields of sciences where CWTS analyses were not 
applicable. 
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Acronyms and abbreviations applied in the report 
 
External competitive funding 
AF – Academy of Finland 
TEKES - Finnish Funding Agency for Technology and Innovation  
EU - European Union 
ERC - European Research Council 
International and national foundations 
FP7/6 etc. /Framework Programmes/Funding of European Commission 
 
Evaluation marks 
Outstanding (5) 
Excellent  (4) 
Very Good  (3) 
Good  (2) 
Sufficient  (1) 
 
Abbreviations of Bibliometric Indicators 
P - Number of publications 
TCS – Total number of citations 
MCS - Number of citations per publication, excluding self-citations 
PNC - Percentage of uncited publications 
MNCS - Field-normalized number of citations per publication 
MNJS - Field-normalized average journal impact 
THCP10 - Field-normalized proportion highly cited publications (top 10%) 
INT_COV - Internal coverage, the average amount of references covered by the WoS 
WoS – Thomson Reuters Web of Science Databases 
 
Participation category 
Category 1. The research of the participating community represents the international cutting edge in its 
field. 
Category 2. The research of the participating community is of high quality, but the community in its 
present composition has yet to achieve strong international recognition or a clear break-through. 
Category 3. The research of the participating community is distinct from mainstream research, and the 
special features of the research tradition in the field must be considered in the evaluation. 
Category 4. The research of the participating community represents an innovative opening. 
Category 5. The research of the participating community has a highly significant societal impact. 
 
Research focus areas of the University of Helsinki 
Focus area 1: The basic structure, materials and natural resources of the physical world 
Focus area 2: The basic structure of life 
Focus area 3: The changing environment – clean water 
Focus area 4: The thinking and learning human being 
Focus area 5: Welfare and safety 
Focus area 6: Clinical research 
Focus area 7: Precise reasoning 
Focus area 8: Language and culture 
Focus area 9: Social justice 
Focus area 10: Globalisation and social change 
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1 Introduction to the Evaluation 
1.1 RC-specific evaluation reports 
The participants in the evaluation of research and doctoral training were Researcher Communities 
(hereafter referred to as the RC). The RC refers to the group of researchers who registered together in the 
evaluation of their research and doctoral training. Preconditions in forming RCs were stated in the 
Guidelines for the Participating Researcher Communities. The RCs defined themselves whether their 
compositions should be considered well-established or new. 
It is essential to emphasise that the evaluation combines both meta-evaluation1 and traditional 
research assessment exercise and its focus is both on the research outcomes and procedures associated 
with research and doctoral training. The approach to the evaluation is enhancement-led where self-
evaluation constituted the main information. The answers to the evaluation questions formed together 
with the information of publications and other scientific activities an entity that was to be reviewed as a 
whole. 
The present evaluation recognizes and justifies the diversity of research practices and publication 
traditions. Traditional Research Assessment Exercises do not necessarily value high quality research with 
low volumes or research distinct from mainstream research. It is challenging to expose the diversity of 
research to fair comparison. To understand the essence of different research practices and to do justice to 
their diversity was one of the main challenges of the present evaluation method. Understanding the 
divergent starting points of the RCs demanded sensitivity from the evaluators. 
1.2 Aims and objectives in the evaluation 
The aims of the evaluation are as follows: 
 to improve the level of research and doctoral training at the University of Helsinki and to raise 
their international profile in accordance with the University’s strategic policies. The improvement 
of doctoral training should be compared to the University’s policy.2 
 to enhance the research conducted at the University by taking into account the diversity, 
originality, multidisciplinary nature, success and field-specificity, 
 to recognize the conditions and prerequisites under which excellent, original and high-impact 
research is carried out, 
 to offer the academic community the opportunity to receive topical and versatile international 
peer feedback, 
 to better recognize the University’s research potential. 
 to exploit the University’s TUHAT research information system to enable transparency of 
publishing activities and in the production of reliable, comparable data. 
1.3 Evaluation method 
The evaluation can be considered as an enhancement-led evaluation. Instead of ranking, the main aim is to 
provide useful information for the enhancement of research and doctoral training of the participating RCs. 
The comparison should take into account each field of science and acknowledge their special character. 
                                                                
1 The panellists did not read research reports or abstracts but instead, they evaluated answers to the evaluation 
questions, tables and compilations of publications, other scientific activities, bibliometrics or comparable analyses. 
2
 Policies on doctoral degrees and other postgraduate degrees at the University of Helsinki.  
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The comparison produced information about the present status and factors that have lead to success. Also 
challenges in the operations and outcomes were recognized. 
The evaluation approach has been designed to recognize better the significance and specific nature of 
researcher communities and research areas in the multidisciplinary top-level university. Furthermore, one 
of the aims of the evaluation is to bring to light those evaluation aspects that differ from the prevalent 
ones. Thus the views of various fields of research can be described and research arising from various 
starting points understood better. The doctoral training is integrated into the evaluation as a natural 
component related to research. Operational processes of doctoral training are being examined in the 
evaluation. 
 
Five stages of the evaluation method were: 
1. Registration – Stage 1 
2. Self-evaluation – Stage 2 
3. TUHAT3 compilations on publications and other scientific activities4 
4. External evaluation 
5. Public reporting 
1.4 Implementation of the external evaluation 
Five Evaluation Panels 
Five evaluation panels consisted of independent, renowned and highly respected experts. The main 
domains of the panels are: 
1. biological, agricultural and veterinary sciences 
2. medicine, biomedicine and health sciences 
3. natural sciences 
4. humanities 
5. social sciences 
The University invited 10 renowned scientists to act as chairs or vice-chairs of the five panels based on 
the suggestions of faculties and independent institutes. Besides leading the work of the panel, an 
additional role of the chairs was to discuss with other panel chairs in order to adopt a broadly similar 
approach. The panel chairs and vice-chairs had a pre-meeting on 27 May 2011 in Amsterdam. 
The panel compositions were nominated by the Rector of the University 27 April 2011. The participating 
RCs suggested the panel members. The total number of panel members was 50. The reason for a smaller 
number of panellists as compared to the previous evaluations was the character of the evaluation as a 
meta-evaluation. The panellists did not read research reports or abstracts but instead, they evaluated 
answers to the evaluation questions, tables and compilations of publications, other scientific activities, 
bibliometrics and comparable analyses. 
 
The panel meetings were held in Helsinki: 
 On 11–13 September 2011: (1) biological, agricultural and veterinary sciences, (2) medicine, 
biomedicine and health sciences and (3) natural sciences.  
 On 18–20 September 2011: (4) humanities and (5) social sciences. 
  
                                                                
3 TUHAT (acronym) of Research Information System (RIS) of the University of Helsinki 
4 Supervision of thesis, prizes and awards, editorial work and peer reviews, participation in committees, boards and 
networks and public appearances. 
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1.5 Evaluation material 
The main material in the evaluation was the RCs’ self-evaluations that were qualitative in character and 
allowed the RCs to choose what was important to mention or emphasise and what was left unmentioned. 
The present evaluation is exceptional at least in the Finnish context because it is based on both the 
evaluation documentation (self-evaluation questions, publications and other scientific activities) and the 
bibliometric reports. All documents were delivered to the panellists for examination. 
Traditional bibliometrics can be reasonably done mainly in medicine, biosciences and natural sciences 
when using the Web of Science database, for example. Bibliometrics, provided by CWTS/The Centre for 
Science and Technology Studies, University of Leiden, cover only the publications that include WoS 
identification in the TUHAT-RIS. 
Traditional bibliometrics are seldom relevant in humanities and social sciences because the 
international comparable databases do not store every type of high quality research publications, such as 
books and monographs and scientific journals in other languages than English. The Helsinki University 
Library has done analysis to the RCs, if their publications were not well represented in the Web of Science 
databases (RCs should have at least 50 publications and internal coverage of publications more than 40%) 
– it meant 58 RCs. The bibliometric material for the evaluation panels was available in June 2011. The RC-
specific bibliometric reports are attached at the end of each report. 
The panels were provided with the evaluation material and all other necessary background information, 
such as the basic information about the University of Helsinki and the Finnish higher education system. 
 
Evaluation material 
1. Registration documents of the RCs for the background information 
2. Self evaluation material – answers to the evaluation questions 
3. Publications and other scientific activities based on the TUHAT RIS: 
3.1. statistics of publications 
3.2. list of publications 
3.3. statistics of other scientific activities 
3.4. list of other scientific activities 
4. Bibliometrics and comparable analyses: 
4.1. Analyses of publications based on the verification of TUHAT-RIS publications with the Web 
of Science publications (CWTS/University of Leiden) 
4.2. Publication statistics analysed by the Helsinki University Library - mainly for humanities and 
social sciences 
5. University level survey on doctoral training (August 2011) 
6. University level analysis on publications 2005–2010 (August 2011) provided by CWTS/University 
of Leiden 
 
Background material 
 
University of Helsinki 
- Basic information about the University of the Helsinki 
- The structure of doctoral training at the University of Helsinki 
- Previous evaluations of research at the University of Helsinki – links to the reports: 1998 and 2005 
 
The Finnish Universities/Research Institutes 
- Finnish University system 
- Evaluation of the Finnish National Innovation System 
- The State and Quality of Scientific Research in Finland. Publication of the Academy of Finland 
9/09. 
 
The evaluation panels were provided also with other relevant material on request before the meetings in 
Helsinki. 
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1.6 Evaluation questions and material 
The participating RCs answered the following evaluation questions which are presented according to the 
evaluation form. In addition, TUHAT RIS was used to provide the additional material as explained. For 
giving the feedback to the RCs, the panellists received the evaluation feedback form constructed in line 
with the evaluation questions: 
 
1. Focus and quality of the RC’s research 
 Description of 
- the RC’s research focus. 
- the quality of the RC’s research (incl. key research questions and results) 
- the scientific significance of the RC’s research in the research field(s) 
 Identification of the ways to strengthen the focus and improve the quality of the RC’s research 
The additional material: TUHAT compilation of the RC’s publications, analysis of the RC’s publications data 
(provided by University of Leiden and the Helsinki University Library) 
A written feedback from the aspects of: scientific quality, scientific significance, societal impact, 
innovativeness 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
2. Practises and quality of doctoral training 
 Organising of the doctoral training in the RC. Description of the RC’s principles for: 
- recruitment and selection of doctoral candidates 
- supervision of doctoral candidates 
- collaboration with faculties, departments/institutes, and potential graduate schools/doctoral 
programmes 
- good practises and quality assurance in doctoral training 
- assuring of good career perspectives for the doctoral candidates/fresh doctorates 
 Identification of the RC’s strengths and challenges related to the practises and quality of doctoral 
training, and the actions planned for their development. 
The additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral 
dissertations 
A written feedback from the aspects of: processes and good practices related to leadership and 
management 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
3. The societal impact of research and doctoral training 
 Description on how the RC interacts with and contributes to the society (collaboration with 
public, private and/or 3rd sector). 
 Identification of the ways to strengthen the societal impact of the RC’s research and doctoral 
training. 
The additional material: TUHAT compilation of the RC’s other scientific activities. 
A written feedback from the aspects of: societal impact, national and international collaboration, 
innovativeness 
 
  Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
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4. International and national (incl. intersectoral) research collaboration and researcher mobility 
 Description of  
- the RC’s research collaborations and joint doctoral training activities 
- how the RC has promoted researcher mobility 
 Identification of the RC’s strengths and challenges related to research collaboration and 
researcher mobility, and the actions planned for their development. 
A written feedback from the aspects of: scientific quality, national and international collaboration 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
5. Operational conditions  
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties). 
 Identification of the RC’s strengths and challenges related to operational conditions, and the 
actions planned for their development. 
A written feedback from the aspects of: processes and good practices related to leadership and 
management 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
6. Leadership and management in the researcher community 
 Description of 
- the execution and processes of leadership in the RC 
- how the management-related responsibilities and roles are distributed in the RC 
- how the leadership- and management-related processes support 
- high quality research 
- collaboration between principal investigators and other researchers in the RC 
the RC’s research focus 
- strengthening of the RC’s know-how 
 Identification of the RC’s strengths and challenges related to leadership and management, and 
the actions planned for developing the processes 
 
7. External competitive funding of the RC 
 The RCs were asked to provide information of such external competitive funding, where: 
- the funding decisions have been made during 1.1.2005-31.12.2010, and 
- the administrator of the funding is/has been the University of Helsinki 
 On the e-form the RCs were asked to provide: 
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council, TEKES/The 
Finnish Funding Agency for Technology and Innovation , EU, ERC, foundations, other national funding 
organisations, other international funding organisations), and 
2)The total sum of funding which the organisation in question had decided to allocate to the RCs 
members during 1.1.2005–31.12.2010. 
 
Competitive funding reported in the text is also to be considered when evaluating this point. 
A written feedback from the aspects of: scientific quality, scientific significance, societal impact, 
innovativeness, future significance 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
8. The RC’s strategic action plan for 2011–2013 
 RC’s description of their future perspectives in relation to research and doctoral training. 
A written feedback from the aspects of: scientific quality, scientific significance, societal Impact, processes 
and good practices related to leadership and management, national and international collaboration, 
innovativeness, future significance 
 Strengths 
 Areas of development 
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 Other remarks 
 Recommendations 
 
9. Evaluation of the category of the RC in the context of entity of the evaluation material (1-8) 
 
The RC’s fitness to the chosen participation category 
A written feedback evaluating the RC’s fitness to the chosen participation category  
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
10. Short description of how the RC members contributed the compilation of the stage 2 material 
Comments on the compilation of evaluation material 
 
11. How the UH’s focus areas are presented in the RC’s research? 
Comments if applicable 
 
12. RC-specific main recommendations based on the previous questions 1–11 
 
13. RC-specific conclusions 
1.7 Evaluation criteria 
The panellists were expected to give evaluative and analytical feedback to each evaluation question 
according to their aspects in order to describe and justify the quality of the submitted material. In 
addition, the evaluation feedback was asked to be pointed out the level of the performance according to 
the following classifications: 
 outstanding  (5) 
 excellent  (4) 
 very good  (3) 
 good   (2) 
 sufficient  (1) 
 
Evaluation according to the criteria was to be made with thorough consideration of the entire 
evaluation material of the RC in question. Finally, in questions 1-4 and 9, the panellists were expected to 
classify their written feedback into one of the provided levels (the levels included respective descriptions, 
‘criteria’). Some panels used decimals in marks. The descriptive level was interpreted according to the 
integers and not rounding up the decimals by the editors. 
 
Description of criteria levels 
Question 1 – FOCUS AND QUALITY OF THE RC’S RESEARCH 
 
Classification: Criteria (level of procedures and results) 
Outstanding quality of procedures and results (5) 
Outstandingly strong research, also from international perspective. Attracts great international 
interest with a wide impact, including publications in leading journals and/or monographs published 
by leading international publishing houses. The research has world leading qualities. The research 
focus, key research questions scientific significance, societal impact and innovativeness are of 
outstanding quality. 
In cases where the research is of a national character and, in the judgement of the evaluators, should 
remain so, the concepts of ”international attention” or ”international impact” etc. in the grading 
criteria above may be replaced by ”international comparability”. 
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Operations and procedures are of outstanding quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are in 
alignment with the documentation. The ambition to develop the community together is of 
outstanding quality. 
Excellent quality of procedures and results (4) 
Research of excellent quality. Typically published with great impact, also internationally. Without 
doubt, the research has a leading position in its field in Finland. 
Operations and procedures are of excellent quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are to 
large extent in alignment with the documentation. The ambition to develop the community together 
is of excellent quality. 
Very good quality of procedures and results (3) 
The research is of such very good quality that it attracts wide national and international attention. 
Operations and procedures are of very good quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are to 
large extent in alignment with the documentation. The ambition to develop the community together 
is of very good quality. 
Good quality of procedures and results (2) 
Good research attracting mainly national attention but possessing international potential, 
extraordinarily high relevance may motivate good research. 
Operations and procedures are of good quality, shared occasionally in the community. The 
improvement of research and other efforts are occasionally documented and operations and 
practices are to large extent in alignment with the documentation. The ambition to develop the 
community together is of good quality. 
Sufficient quality of procedures and results (1) 
In some cases the research is insufficient and reports do not gain wide circulation or do not have 
national or international attention. Research activities should be revised. 
Operations and procedures are of sufficient quality, shared occasionally in the community. The 
improvement of research and other efforts are occasionally documented and operations and 
practices are to some extent in alignment with the documentation. The ambition to develop the 
community together is of sufficient quality. 
 
Question 2 – DOCTORAL TRAINING 
Question 3 – SOCIETAL IMPACT 
Question 4 – COLLABORATION 
 
Classification: Criteria (level of procedures and results) 
Outstanding quality of procedures and results (5) 
Procedures are of outstanding quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are in alignment with the 
documentation. The ambition to develop the community together is of outstanding quality. The 
procedures and results are regularly evaluated and the feedback has an effect on the planning. 
Excellent quality of procedures and results (4) 
Procedures are of excellent quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of excellent quality. The 
procedures and outcomes are evaluated and the feedback has an effect on the planning. 
Very good quality of procedures and results (3) 
Procedures are of very good quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
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management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of very good quality. 
Good quality of procedures and results (2) 
Procedures are of good quality, shared occasionally in the community. The practices and quality of 
doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of good quality. 
Sufficient quality of procedures and results (1) 
Procedures are of sufficient quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are occasionally documented and operations and practices are to some extent in 
alignment with the documentation. The ambition to develop the community together is of sufficient 
quality. 
 
Question 9 – CATEGORY 
Participation category – fitness for the category chosen 
The choice and justification for the chosen category below should be reflected in the RC’s responses to the 
evaluation questions 1–8. 
1. The research of the participating community represents the international cutting edge in its field. 
2. The research of the participating community is of high quality, but the community in its present 
composition has yet to achieve strong international recognition or a clear break-through. 
3. The research of the participating community is distinct from mainstream research, and the special 
features of the research tradition in the field must be considered in the evaluation. The research is 
of high quality and has great significance and impact in its field. However, the generally used 
research evaluation methods do not necessarily shed sufficient light on the merits of the 
research.  
4. The research of the participating community represents an innovative opening. A new opening can 
be an innovative combination of research fields, or it can be proven to have a special social, 
national or international demand or other significance. Even if the researcher community in its 
present composition has yet to obtain proof of international success, its members can produce 
convincing evidence of the high level of their previous research. 
5. The research of the participating community has a highly significant societal impact. The 
participating researcher community is able to justify the high social significance of its research. 
The research may relate to national legislation, media visibility or participation in social debate, 
or other activities promoting social development and human welfare. In addition to having 
societal impact, the research must be of a high standard. 
 
An example of outstanding fitness for category choice (5) 5 
The RC’s representation and argumentation for the chosen category were convincing. The RC recognized 
its real capacity and apparent outcomes in a wider context to the research communities. The specific 
character of the RC was well-recognized and well stated in the responses. The RC fitted optimally for the 
category. 
 
 Outstanding  (5) 
 Excellent  (4) 
 Very good  (3) 
 Good   (2) 
 Sufficient  (1) 
The above-mentioned definition of outstanding was only an example in order to assist the panellists in 
the positioning of the classification. There was no exact definition for the category fitness. 
                                                                
5 The panels discussed the category fitness and made the final conclusions of the interpretation of it. 
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1.8 Timetable of the evaluation 
The main timetable of the evaluation: 
1. Registration   November 2010 
2. Submission of self-evaluation materials  January–February 2011 
3. External peer review    May–September 2011 
4. Published reports    March–April 2012 
- University level public report 
- RC specific reports 
 
The entire evaluation was implemented during the university’s strategy period 2010–2012. The preliminary 
results were available for the planning of the following strategy period in late autumn 2011. The evaluation 
reports will be published in March/April 2012. More detailed time schedule is published in the University 
report. 
1.9 Evaluation feedback – consensus of the entire panel 
The panellists evaluated all the RC-specific material before the meetings in Helsinki and mailed the 
draft reports to the evaluation office. The latest interim versions were on-line available to all the panellists 
on the Wiki-sites. In September 2011, in Helsinki the panels discussed the material, revised the first draft 
reports and decided the final numeric evaluation. After the meetings in Helsinki, the panels continued 
working and finalised the reports before the end of November 2011. The final RC-specific reports are the 
consensus of the entire panel. 
The evaluation reports were written by the panels independently. During the editing process, the 
evaluation office requested some clarifications from the panels when necessary. The tone and style in the 
reports were not harmonized in the editing process. All the reports follow the original texts written by the 
panels as far as it was possible. 
The original evaluation material of the RCs, provided for the panellists is attached at the end of the 
report. It is essential to notice that the exported lists of publications and other scientific activities depend 
how the data was stored in the TUHAT-RIS by the RCs. 
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2 Evaluation feedback 
2.1 Focus and quality of the RC’s research 
 Description of 
 the RC’s research focus 
 the quality of the RC’s research (incl. key research questions and results) 
 the scientific significance of the RC’s research in the research field(s) 
 Identification of the ways to strengthen the focus and improve the quality of the RC’s research 
ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness 
 
The Finnish Centre of Excellence in Computational Molecular Science (CoE CMS) forms the Research 
Community and belongs to the Helsinki University focus area “The basic structure, materials and natural 
resources of the physical world”. CoE CMS has also connections to another university focus area “The 
changing environment – clean water”. The RC has five big research groups and includes 7 professors of 
which 5 are PIs, 5 university lecturers/research coordinators/senior researcher of which 3 are PIs, 29 post 
doctoral researchers and 16 doctoral candidates. Concerning competitive funding the Academy of Finland 
is the predominating (5.6 M€) with EU on the second place (0.5 M€). According to the TUHAT compilation 
the scientific output in terms of number of publications during 2005 to 2011 is 234 refereed journal 
articles, 3 review articles, 6 book contributions, 6 refereed conference contributions, and somewhat more 
than 10 articles of different status. The Panel was also satisfied with the publication strategy and the 
frequent publishing in highly ranked journals. The field-normalized number of citation per publication is 
15% above average. 
The research profile of the Centre encompasses i) development and application of new theoretical and 
computational methods in molecular science, ii) prediction and identification of new chemical species and 
nanoclusters, iii) multiscale modeling of reactions between atoms/molecules/surfaces, iv) quantum 
chemistry of extended systems (solids, surfaces, and solutions). The CoE CMS has managed to integrate 
top-level competences into a few focus areas. Even if the individual competences are at the highest level 
the gathering of the competences in the Centre has certainly contributed to even higher research quality. 
A particular strength of the Centre is the approach of the development of both experimental and 
theoretical methods to be applied in both basic and more applied sciences. Use and development of laser 
spectroscopy to study clusters and for medical applications, investigations of preparation and 
characterization of noble-gas hydrides, solid state photonics, quantum mechanics simulations of molecular 
processes are all examples of such an approach. 
The quality of the research is judged to be very high, which is supported by the addressed research 
problems, the results of the research, the publication strategy and records, and citations. The integration 
of the research activities of the five groups seems to be appropriate and is supposed to strengthen the 
research and even improve quality in the future. The Panel was a little bit concerned that the Centre failed 
to get continued support after 2011. 
The significance of the research is very high. Tools and methods – both experimental and theoretical –
are developed and applicable in both basic and more applied research. The research on clusters, noble-gas 
hydrides, optical and magnetic properties, and dynamics in chemical events, just to mention a few fields 
are relevant areas of its own and are of significant importance in a wider perspective (photonics, medicine, 
information storage, biotechnology, atmospheric chemistry). 
The Panel was also pleased to note the recruitment of Prof. Benny Gerber, Hebrew University and 
University of California, Irvine. He is an international expert in atmospheric sciences and will certainly 
contribute to a further positive development. An increased research co-operation with physicists in the 
future would also improve quality. Today there are about twice post doctoral researchers compared with 
the number of doctorate candidates. For career reasons for the post docs, the number of doctorate 
candidates should be at least the same as the number of post docs. Finally, the ambition to open for more 
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environmental science in the centre as well as medical applications would open for an increased 
participation in the EU programmes. 
Numeric evaluation: 4 (Excellent) 
2.2 Practises and quality of doctoral training 
 Organising of the doctoral training in the RC. Description of the RC’s principles for: 
 recruitment and selection of doctoral candidates 
 supervision of doctoral candidates 
 collaboration with faculties, departments/institutes, and potential graduate schools/doctoral 
programmes 
 good practises and quality assurance in doctoral training 
 assuring of good career perspectives for the doctoral candidates/fresh doctorates 
 Identification of the RC’s strengths and challenges related to the practises and quality of doctoral 
training, and the actions planned for their development. 
 Additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral 
dissertations 
ASPECTS: Processes and good practices related to leadership and management 
 
Several important basic criteria for doctoral training are fulfilled at CoE CMS: exposure to excellent 
research, critical mass of the research environment and access to state-of-the-art infrastructure. The 
research groups composing the CoE CMS are involved in three national graduate schools: Computational 
Chemistry and Molecular Spectroscopy, Materials Physics, and Nanosciences, respectively. In addition the 
research groups have also participated in the FinNano programme as well as in two Computational Science 
Research Programmes. Moreover, a master programme “Modelling Molecules and Nanosystems” has been 
initiated recently. CMS has also organized international workshops and annual winter schools in theoretical 
chemistry. Overall the framework for doctoral training is judged to be appropriate. 
Positions for graduate students are announced and selection of the candidates is based on merits and 
educational profiles. It was not clear from the documents if the announcements of the positions occur at 
fixed dates every year and that admissions occur also at fixed dates. Obviously there are no interviews of 
the candidates, which are recommended. 
The supervision capacity within the CoE CMS seems to be excellent. There are on average about two 
doctorate candidates per professor and not less than two postdoctoral researchers per doctorate 
candidate. There seems to be a potential to increase the number of doctorate candidates from a 
perspective of supervision capacity. An increase in the number of PhD students would also be beneficial 
for the postdoctoral researchers and their careers. 
As mentioned above the CoE CMS is involved in several national graduate schools which creates 
excellent opportunities of networking. Without knowing the curricula of these graduate schools, they have 
a tendency to become more and more interdisciplinary with a danger to lose in the deeper understanding 
of the subjects. 
The panel was pleased to see the annual revision of study plans and follow up of the research. Even if 
the supervisor and the student meet on a nearly daily basis, a planned deeper discussion of the progress 
for the candidate is always appreciated. 
The quality assurance in the doctoral training is the publishing in international reviewed journals, the 
PhD examination procedure, and finally the continued career as a post doctoral researcher at university or 
in industry. A good indication of the quality of the PhDs produced is how attractive they are for post doc 
positions within the country and abroad. This evaluation does not include such information. 
The strengths of the doctoral training within CoE CMS are the research itself, the international 
networks, the graduate schools, the size of the research environment, and the supervision capacity. There 
might be room for improvement in the recruitment procedure and in the international recruitment. 
Participation in the Marie Curie programmes (not mentioned in the documents) should be encouraged. 
Numeric evaluation: 4 (Excellent) 
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2.3 The societal impact of research and doctoral training 
 Description on how the RC interacts with and contributes to the society (collaboration with public, 
private and/or 3rd sector). 
 Identification of the ways to strengthen the societal impact of the RC’s research and doctoral training. 
 Additional material: TUHAT compilation of the RC’s other scientific activities. 
ASPECTS: Societal impact, national and international collaboration, innovativeness 
 
In a wide perspective the research itself has societal impact. Production of well-trained PhDs has a high 
societal impact. Examples of research areas having or being close to have societal impact are given below: 
 The noble gas chemistry for medical applications (Xe-anesthesia). 
 Cluster formation for photonics and optical computing. 
 Spectroscopy for identification of bio markers in human air exhaled for detection of serious 
diseases. 
 Modelling and spectroscopy of mechanisms for aerosol formation of relevance for climate 
change. 
The societal impact may be strengthened in different ways. It is obvious that a closer co-operation with 
med tech companies would be beneficial for both parties. In the next EU framework there will be big 
programmes in both “Health” and “Climate change”. The CoE CMS might be an interesting partner in these 
programmes. Participation in such programmes would also improve the doctoral training due to the 
exposure to a larger community. 
Numeric evaluation: 3 (Very good) 
2.4 International and national (incl. intersectoral) research 
collaboration and researcher mobility 
 Description of  
 the RC’s research collaborations and joint doctoral training activities 
 how the RC has promoted researcher mobility 
 Identification of the RC’s strengths and challenges related to research collaboration and researcher 
mobility, and the actions planned for their development. 
ASPECTS: Scientific quality, national and international collaboration 
 
The RC has an extensive research collaboration enhancing the scientific quality. The collaborations include 
mostly also doctoral training. The RC also organizes the annual winter school and international 
conferences in several research fields. The PhD students participate in many different meetings. 
The RC has been very active in conference participation and organization of conferences and schools 
stimulating to and initiating various kinds of collaborations. Perhaps it is time to create a few stable joint 
research platforms with some excellent groups to deepen the collaborations, promote exchange of 
scientists and PhD students and not least create conditions for guest research periods for senior scientists 
(sabbatical). 
Numeric evaluation: 3.5 (Very good) 
2.5 Operational conditions 
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties). 
 Identification of the RC’s strengths and challenges related to operational conditions, and the actions 
planned for their development. 
ASPECTS: Processes and good practices related to leadership and management 
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The RC has access to the state-of-the-art experimental and computational infrastructures including also 
the laboratory facilities. However, difficulties in procuring adequate equipment for development of laser 
methods were addressed in the evaluation report. 
Concerning the balance between research and teaching duties no information was given in the 
evaluation material. 
The establishment of the Centre was an effort in strengthening the operational conditions. The wider 
exchange of ideas, as well as creation of working platforms, enhances both quality and productivity. 
Challenges for the future for a Centre like this include many factors and aspects. The Panel was concerned 
that the application on continued support for the Centre failed and no reason for that was given in the 
evaluation. The integration of the different research group activities in a Centre has many advantages but 
might cause some problems since the group identity might be lost, which put a pressure on both 
leaderships and coordination functions. 
Procurement of state-of-the-art equipment also in the future is another challenge for the Centre. A 
discussion on the long-term strategy for the infrastructure and the equipment, if not existing, should be 
initiated. 
2.6 Leadership and management in the researcher community 
 Description of  
 the execution and processes of leadership in the RC 
 how the management-related responsibilities and roles are distributed in the RC 
 how the leadership- and management-related processes support 
 high quality research 
 collaboration between principal investigators and other researchers in the RC 
 the RC’s research focus 
 strengthening of the RC’s know-how 
 Identification of the RC’s strengths and challenges related to leadership and management, and the 
actions planned for developing the processes 
ASPECTS: Processes and good practices related to leadership and management 
 
Prof. Halonen is the leader of the Centre and Profs. Räsänen and Sundholm are group leaders. Before the 
arrival of Prof. Gerber Prof., Räsänen is also in charge of the FiDiPro-program. Below that level leadership 
in specialized research areas is distributed among post docs and senior scientist. 
There are some question marks related to the leadership and management of the Centre. The question 
marks might be due to missing information (was not asked in the evaluation material). Obviously the 
Centre has been functioning from the scientific point of view. It was not clear from the evaluation material 
if the Centre had a Board, who the chairman is, responsibilities for the Centre leader, if there is a 
consensus organization, etc. 
2.7 External competitive funding of the RC 
• The RCs were asked to provide information of such external competitive funding, where: 
• the funding decisions have been made during 1.1.2005–31.12.2010, and  
• the administrator of the funding is/has been the University of Helsinki 
• On the e-form the RCs were asked to provide: 
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council, 
TEKES/The Finnish Funding Agency for Technology and Innovation, EU, ERC, foundations, other 
national funding organisations, other international funding organizations), and 
2) The total sum of funding which the organisation in question had decided to allocate to the RCs 
members during 1.1.2005–31.12.2010. 
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Competitive funding reported in the text is also to be considered when evaluating this point. 
ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness and future significance 
 
The external competitive funding for 2005–2010 is summarized below: 
 AF: €5,638,000 
 TEKES: €0 
 EU: €486,400 
 ERC: €0 
 International and national foundations: €328,000 
 Other international funding: €145,000 
 Other national funding: €524,000 
The RC is heavily funded by AF, indicating both the quality and the profile of the research. With an 
expansion of the research efforts (already begun) in the direction of med tech and environmental science 
there might be opportunities of increasing the research funding at both TEKES and EU. 
2.8 The RC’s strategic action plan for 2011–2013 
• RC’s description of their future perspectives in relation to research and doctoral training. 
ASPECTS: Scientific quality, scientific significance, societal Impact, processes and good practices related to 
leadership and management, national and international collaboration, innovativeness, future significance 
 
The strategic action plan for 2011–2013 is relevant and appropriate. The new IR laser light source will open 
for close connections between experimental and theoretical work. Growth of molecular clusters to aerosol 
particles is a hot area in the environmental science and the development in this direction of the Centre is 
promising. The recruitment of Prof. Gerber within the FiDiPro-program will add extraordinary competence 
for expansion into the environmental science arena as a whole. 
The expansion of the noble-gas chemistry to also include compounds containing radon is very 
interesting and exciting. 
The research on the structure and optical properties of Si nanocrystals in a host of a solid is judged to 
be very challenging and of future interest for integration of various optical functions in Si. 
The work on magnetically induced currents and optical properties is of fundamental interest. 
Concerning the optical properties the work on chromophores attached to TiO2 clusters is of specific 
interest for wet solar cells. 
The strengths of the action plan are i) the blend of theory and experiments, ii) the possibility to work 
spectroscopically in the THz region , iii) the problems addressed, iv) the appointment of Prof. Gerber, v) 
further integration of the research activities within the Centre. 
2.9 Evaluation of the category of the RC in the context of entity of 
the evaluation material (1-8) 
The RC’s fitness to the chosen participation category. 
Category 1. The research of the participating community represents the international cutting edge in its field. 
 
The RC fits the criteria for the category 1 nicely. Cutting edge research is carried out in several fields. The 
blend of experimental and theoretical work is excellent. Even if most of the research is basic there is also a 
tendency to attack more applied problems in for instance environmental science, med tech and 
information technology. The strategic action plan for 2011–2013 is challenging and very interesting. 
The doctoral training within the RC is excellent. The candidates are exposed to top-level research in a 
big enough research environment with state-of-the-art infrastructure. With all the international co-
operations and participations in international conferences, the candidates can get a wider view of their 
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own research as well as for networking. The involvement of the RC in several graduate schools and the 
winter school was highly appreciated. 
The management structure of the RC was not clear for the Panel, perhaps due to missing information. 
The research funding profile may be extended to include more funding from EU as well as from TEKES. 
Numeric evaluation: 4 (Excellent) 
2.10 Short description of how the RC members contributed the 
compilation of the stage 2 material 
Nine members of the RC have contributed to the compilation. The leader of the RC, Prof Halonen, and Dr. 
Hänninen have written the initial version, which then has been elaborated further by seven members of the 
RC. 
The different parts were in most cases well written. However, some sections were somewhat brief and 
comments on that follow below: 
 The strategic action plan was a little bit short and could have been expanded. 
 Information about the total research funding would have helped in judging the scientific 
productivity. 
 The organization of the RC is hard to judge from the evaluation material. 
 A more detailed description of the graduate schools and the course packages would have been 
helpful. 
 Information on the time needed to get a doctoral exam would have been interesting. 
 The balance between the research and teaching was not commented. 
2.11 How the UH’s focus areas are presented in the RC’s research 
Focus area 1: the basic structure, materials and natural resources of the physical world 
 
The focus areas chosen seem to be very wide and a little bit unfocused. There was no specific presentation 
of the RC’s research in relation to UH’s focus areas. 
2.12 RC-specific main recommendations 
The Panel was impressed by the unique blend of theory and experiments, the quality of the research, the 
international visibility, and the doctorate training. A further development along these lines is 
recommended. 
A stronger integration of the different groups in the Centre is also recommended. 
Widening of the research profiles and including more applied aspects of relevance for society (med 
tech and environmental science) are along the line indicated in the evaluation and are also supported by 
the Panel. This will open for a wider research funding from agencies like TEKES and EU. 
The recruitment of doctorate candidates was judged to be a little bit narrow and is recommended to be 
widened. Participation in Marie Curie programmes might be an alternative to look at. Participation in such 
programs is beneficial for the internationalization and networking. 
The governance of the RC is unclear as well as its relation to the ordinary university organization. There 
might be opportunities of improvement of the governance of the RC. 
The research is heavily funded by AF and it might be wise to widen the funding basis. 
There are quite a few post docs in relation to the doctorate candidates. There is a potential of 
increasing the number of doctorate candidates due to a high of supervision capacity. Such an increase 
would be of great value in the career development of the post docs. 
A discussion on the long-term strategy for the infrastructure and the equipment should be initiated. 
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2.13 RC-specific conclusions 
 Without any doubt CoE CMS belongs to category 1. 
 The quality of the research is judged to be very high, which is supported by the addressed 
research problems, the results of the research, the publication strategy and records, and 
citations. The integration of the research activities of the five groups into a Centre seems to be 
appropriate and is supposed to strengthen the research and improve the quality in the future. 
 The significance of the research is very high. Tools and methods – both experimental and 
theoretical –are developed and applicable in both basic and more applied research. The research 
on clusters, noble-gas hydrides, optical and magnetic properties, and dynamics in chemical 
events, just to mention a few fields are relevant areas of its own and also of significant 
importance in a wider perspective (photonics, medicine, information storage, biotechnology, 
atmospheric chemistry. 
 The strengths of the doctoral training within CoE CMS are the research itself, the international 
networks, the graduate schools, the size of the research environment, and the supervision 
capacity. There might be room for improvement in the recruitment procedure and in the 
international recruitment. Participation in the Marie Curie programs (not mentioned in the 
documents) should be encouraged. 
 The societal impact may be strengthened in different ways. It is obvious that a closer co-
operation with med tech companies would be beneficial for both parties. In the next EU 
framework there will be big programs in both “Health” and “Climate change”. The CoE CMS 
might be an interesting partner in these programs. Participation in such programs would also 
improve the doctoral training due to the exposure to a larger community. 
 The RC has an extensive research collaboration enhancing the scientific quality. The 
collaborations include mostly also doctoral training. The RC also organizes the annual winter 
school and international conferences in several research fields. The PhD students participate in a 
variety of meetings and are frequently exposed to international research. 
 The RC has access to the state-of-the-art experimental and computational infrastructures 
including also the laboratory facilities. However, difficulties in procuring adequate equipment for 
development of laser methods were addressed in the evaluation report. 
 The leadership and the management of the Centre were judged to work well as indicated by the 
accomplishments. However, the governance of the RC and the organization of the management 
were not clear for the Panel. 
 The RC is heavily funded by the AF and widening of the funding profile is recommended. 
 The strategic action plan is reasonable and interesting but could have been elaborated more in 
detail. 
2.14 Preliminary findings in the Panel-specific feedback 
The RC CoE CMS carries out both experimental and computational research in molecular science. About 60 
people are involved in the research and doctoral training. The RC has twice as many post docs as the 
number of PhD students. The external funding is heavily dominated by AF. 
The quality of both the research and the doctoral training was judged to be excellent while the societal 
impact and the national and international collaborations were evaluated to be very good and in the range 
excellent to very good, respectively. 
The most important recommendations for the RC are summarized below: 
 Widening of the research profiles and including more applied aspects of relevance for society 
(med tech and environmental science) are along the line indicated in the evaluation and are also 
supported by the Panel. 
 The recruitment of doctorate candidates was judged to be a little bit narrow and is recommended 
to be widened. Participation in Marie Curie programmes might be an alternative to look at. 
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 The research is heavily funded by AF and it might be wise to widen the funding basis. 
 There are quite a few post docs in relation to the doctorate candidates. There is a potential of 
increasing the number of doctorate candidates due to a high of supervision capacity. Such an 
increase would be of great value in the career development of the post docs. 
 A discussion on the long-term strategy for the infrastructure and the equipment should be 
initiated. 
Issues to be handled in UH level report: 
 Independence of younger researchers in an RC structure. 
 Career support by the university to the post docs. 
 Possibilities for young scientists to develop individual profiles. 
 Sabbaticals for senior scientists abroad? Funding? 
 Follow-up procedures at the university between the bigger evaluations. 
2.15 Preliminary findings in the University-level evaluation 
For the final feedback to university level report: 
 Visions and evaluations 
 Infrastructure 
 Total university funding 
 Personnel policy – retirements, recruitments,… 
 Strategic plans 
 Graduate training – good practice 
 Participation in international exchange programs. 
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d. List of other scientific activities 
B. Bibliometric analyses 
a. Analysis provided by CWTS/University of Leiden 
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NAME OF THE RESEARCHER COMMUNITY:  
Finnish Centre of Excellence in Computational Molecular Science (CoE CMS) 
 
LEADER OF THE RESEARCHER COMMUNITY:  
Professor Lauri Halonen, Laboratory of Physical Chemistry, Department of Chemistry 
 
 
RC-SPECIFIC MATERIAL FOR THE PEER REVIEW: 
 Material submitted by the RC at stages 1 and 2 of the evaluation 
- STAGE 1 material: RC’s registration form (incl. list of RC participants in an excel table) 
- STAGE 2 material: RC’s answers to evaluation questions 
 TUHAT compilations of the RC members’ publications 1.1.2005-31.12.2010 
 TUHAT compilations of the RC members’ other scientific activities 1.1.2005-31.12.2010 
 Web of Science(WoS)-based bibliometrics of the RC’s publications data 1.1.2005-31.12.2010 
(analysis carried out by CWTS, Leiden University) 
NB! Since Web of Science(WoS)-based bibliometrics does not provide representative results for most RCs representing 
humanities, social sciences and computer sciences, the publications of these RCs will be analyzed by the UH Library 
(results available by the end of June, 2011) 
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Name: Halonen, Lauri 
E-mail:  
Phone: 09 19150280 
Affiliation: University of Helsinki 
Street address: A.I. Virtasen aukio 1 
 
 
Name of the participating RC (max. 30 characters): Finnish Centre of Excellence in Computational 
Molecular Science 
Acronym for the participating RC (max. 10 characters): CoE CMS 
Description of the operational basis in 2005-2010 (eg. research collaboration, joint doctoral training 
activities) on which the RC was formed (MAX. 2200 characters with spaces): The operational basis of the 
Finnish Centre of Excellence in Computational Molecular Science (CoE CMS) is to:  A) Have collaboration 
and interaction between participating groups in the University of Helsinki B) Learn about different research 
lines present in the CoE. C) Increase interaction between experimentalists and theoreticians. D) Attract 
postdoctoral fellows from abroad and from Finland. E) Achieve better international connections and stature 
for the participants of the CoE. 
Joint doctoral training: The mission of the doctoral training is to educate experts of the highest level for the 
industry and research. Intention is to offer the doctoral students a deep understanding of chemistry and 
physics at the atomic and molecular level and to introduce them to the state-of-the-art methods related to 
computational and experimental  molecular science. 
 
 
Main scientific field of the RC’s research: natural sciences 
RC's scientific subfield 1: Chemistry, Physical 
RC's scientific subfield 2: --Select-- 
RC's scientific subfield 3: --Select-- 
RC's scientific subfield 4: --Select-- 
Other, if not in the list:  
 
 
Participation category: 1. Research of the participating community represents the international cutting 
edge in its field 
1 RESPONSIBLE PERSON 
2 DESCRIPTION OF THE PARTICIPATING RESEARCHER COMMUNITY (RC) 
3 SCIENTIFIC FIELDS OF THE RC 
4 RC'S PARTICIPATION CATEGORY 
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Justification for the selected participation category (MAX. 2200 characters with spaces):  The CoE operates 
with excellent computational and experimental infrastructures including state-of-the-art local laboratories 
and some large-scale research infrastructures abroad. The CoE CMS is unique even on a global scale as it 
brings together high-level experimental, computational and theoretical chemists and physicists who are 
recognized as top scientists in their fields. On average, the CMS has published about 70 scientific papers per 
one year in international journals during 2006-2009. 
 
 
Public description of the RC's research and doctoral training (MAX. 2200 characters with spaces): The CoE 
CMS will work towards the realization of the following interrelated goals.  
Goal 1. Development and application of new theoretical and computational methods in molecular science.  
Goal 2. Prediction and identification of new chemical species and nanoclusters. Calculation of their 
properties. State-of-the-art quantum chemistry methods will be used to search for new molecules and 
small nanoclusters, and predict properties which could be experimentally observed. 
Goal 3. Multiscale modelling of the reactions of atoms and small molecules with each other and with 
surfaces. First principles quantum chemistry, as well as semi-empirical and kinetic Monte Carlo models, 
parametrized against the first principles results, will be used to study chemical reactions of importance in 
environmental sciences.  
Goal 4. Quantum chemistry of extended systems: solid materials, surfaces, and solutions. 
Training: The groups are involved in three national graduate schools: Computational Chemistry and 
Molecular Spectroscopy (LASKEMO), Materials Physics (NGSMP) and Nanosciences (NGS- NANO). The 
research groups have also participated in one national research project of the FinNano programme (AF) and 
are participating in two of the Computational Science Research Programme LASTU (AF). Our master’s 
program in Modeling Molecules and Nanosystems (MoMoNano) has started in autumn 2010. Our graduate 
students and postdoctoral fellows also take part in international scientific conferences where they present 
their latest work. 
Significance of the RC's research and doctoral training for the University of Helsinki (MAX. 2200 
characters with spaces): Last year, we organized the 13th International Congress of Quantum Chemistry 
conference with 671 participants from 54 countries. Other respected conferences organized recently by us 
include the 30th International Symposium on Free Radicals, the 7th International Conference on Low 
Temperature Chemistry and the 4th International Symposium on Xenon NMR of Materials. The CMS has 
also organized three international workshops and the annual Winter School in Theoretical Chemistry. 
Keywords: Computational chemistry, computational physics, quantum chemistry, theoretical chemistry, 
molecular dynamics, reaction kinetics, laser physics and chemistry, semiconductor materials, new 
molecules, medical applications 
 
 
Justified estimate of the quality of the RC's research and doctoral training at national and international 
level during 2005-2010 (MAX. 2200 characters with spaces): Our CoE CMS has been evaluated twice by 
5 DESCRIPTION OF THE RC'S RESEARCH AND DOCTORAL TRAINING 
6 QUALITY OF RC'S RESEARCH AND DOCTORAL TRAINING 
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Professors Evert Jan Baerends (Free University, Amsterdam) and Jürgen Troe (University of Göttingen), who 
have come to Helsinki to interview us. Prof. Baerends is one of the leading computational chemists and 
Prof. Troe one of the leading molecular dynamicists and kineticists in the world. We have received superb 
evaluation results concerning our research and doctoral training.  
Our CMS has made a successful Finland Distinguished Professor Programme (FiDiPro) application to employ 
Professor Benny Gerber from the Hebrew University, Jerusalem and the University of California, Irvine for 
the years 2010-2015. The Academy of Finland has used two top international experts, who have given us 
best marks (6/6) for every point. 
Comments on how the RC's scientific productivity and doctoral training should be evaluated (MAX. 2200 
characters with spaces): The Web of Science can be used to assess our scientific productivity (number of 
original international articles).. 
Our strategy is to publish in the best possible journals of our field (and Chemistry and Physics) such as 
Journal of American Chemical Society, Angewandte Chemie, Physical Review Letters, Applied Physics 
Letters, Physical Review, Journal of Chemical Physics, Journal of Physical Chemistry, Physical Chemistry 
Chemical Physics, Optics Express and Optics Letters. 
LIST OF RC MEMBERS
NAME OF THE RESEARCHER COMMUNITY: CoE CMS
RC-LEADER L. Halonen
CATEGORY 1
Last name First name
PI-status 
(TUHAT, 
29.11.2010)
Title of research and 
teaching personnel Affiliation 
1 Halonen Lauri x Professor University of Helsinki
2 Räsänen Markku x Professor University of Helsinki
3 Sundholm Dage x Professor University of Helsinki
4 Vaara Juha x Professor University of Helsinki
5 Pyykkö Pekka x Professor University of Helsinki
6 Hänninen Vesa x Research Coordinator University of Helsinki
7 Domanskaya Alexandra Postdoctoral Researcher University of Helsinki
8 Lignell Antti Postdoctoral Researcher University of Helsinki
9 Marushkevich Kseniya Doctoral canditate University of Helsinki
10 Nikitin Timur Doctoral canditate University of Helsinki
11 Melavuori Mia Doctoral canditate University of Helsinki
12 Lignell Hanna Doctoral canditate University of Helsinki
13 Isokoski Karoliina Doctoral canditate University of Helsinki
14 Lundell Jan Professor University of Helsinki
15 Pettersson Mika Professor University of Helsinki
16 Pehkonen Susanna Postdoctoral Researcher University of Helsinki
17 Macoas Ermelinda Postdoctoral Researcher University of Helsinki
18 Kriachtchev Leonid Senior Researcher University of Helsinki
19 Tanskanen Hanna Postdoctoral Researcher University of Helsinki
20 Isoniemi Esa Postdoctoral Researcher University of Helsinki
21 Guss Josef Postdoctoral Researcher University of Helsinki
22 Fernandez Delia Postdoctoral Researcher University of Helsinki
23 Ren Xinghua Postdoctoral Researcher University of Helsinki
24 Martinez Raul Postdoctoral Researcher University of Helsinki
25 Jalkanen Jukka-Pekka Postdoctoral Researcher University of Helsinki
26 Halonen Marjo Postdoctoral Researcher University of Helsinki
27 Schmidt Florian Postdoctoral Researcher University of Helsinki
28 Metsälä Markus Postdoctoral Researcher University of Helsinki
29 Vaittinen Olavi x University Lecturer University of Helsinki
30 Vainio Markku Postdoctoral Researcher University of Helsinki
31 Siltanen Mikael Postdoctoral Researcher University of Helsinki
32 Salmi Teemu Doctoral canditate University of Helsinki
33 Sälli Elina Doctoral canditate University of Helsinki
34 Pesonen Janne x Research Coordinator University of Helsinki
35 Fliegl Heike Postdoctoral Researcher University of Helsinki
36 Henriksson Krister Postdoctoral Researcher University of Helsinki
37 Lehtonen Olli Postdoctoral Researcher University of Helsinki
38 Losilla Sergio Doctoral canditate University of Helsinki
39 Patzschke Michael University Lecturer University of Helsinki
40 Siegfrids Nina Doctoral canditate University of Helsinki
41 Tuomola Anneka Doctoral canditate University of Helsinki
42 Vänskä Tommy Doctoral canditate University of Helsinki
43 Wang Cong Postdoctoral Researcher University of Helsinki
44 Westermark Bertel University Lecturer University of Helsinki
45 Timonen Raimo x University Lecturer University of Helsinki
46 Eskola Arkke Postdoctoral Researcher University of Helsinki
47 Rissanen Matti Doctoral canditate University of Helsinki
48 Lantto Perttu Postdoctoral Researcher University of Helsinki
49 Ikäläinen Suvi Doctoral canditate University of Helsinki
50 Pennanen Teemu Doctoral canditate University of Helsinki
51 Özcan Nergiz Doctoral canditate University of Helsinki
52 Taubert Stefan Doctoral canditate University of Helsinki
53 Straka Michal Postdoctoral Researcher University of Helsinki
54 Peltola Jari Doctoral canditate University of Helsinki
55 Arasa Carina Postdoctoral Researcher University of Helsinki
56 Salesky-Eikjard Patryk Postdoctoral Researcher University of Helsinki
57 Lin Ying-Coang Postdoctoral Researcher University of Helsinki
58 Riedel Sebastian Postdoctoral Researcher University of Helsinki
59 Dognon Jean-Pierre Postdoctoral Researcher University of Helsinki
60 Clavagoera Carina Postdoctoral Researcher University of Helsinki
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Name of the RC’s responsible person: Halonen, Lauri 
E-mail of the RC’s responsible person:   
Name and acronym of the participating RC: Finnish Centre of excellence in Computational Molecular 
Science, CoE CMS 
The RC’s research represents the following key focus area of UH: 1. Maailman perusrakenne, materiaalit ja 
luonnonvarat – The basic structure, materials and natural resources of the physical world 
Comments for selecting/not selecting the key focus area: The RC works in the fields of gas phase and solid 
state molecular spectroscopy, advanced laser spectroscopic methods including atmospheric and medical 
applications, photochemistry concentrating on preparation and characterization of new noble-gas 
molecules, conformational processes pumped by selective vibrational excitation, tunneling, Si-
nanophotonics, gas kinetics, surface science and computational and theoretical chemistry. The RC’s 
research includes development of new experimental and computational methods, for example, in solid 
state chemistry, laser physics and optics, electronic structure calculations and nuclear motion of molecules.  
 
 
 Description of the RC’s research focus, the quality of the RC’s research (incl. key research 
questions and results) and the scientific significance of the RC’s research for the research 
field(s).  
Development of new computational, experimental and theoretical methods in molecular science. 
Method development has always been in the heart of our research. The nature of chemical bond has 
played a central role in this. The RC focuses on methods concerning electronic motion, new theories for 
the nuclear motion in molecular complexes and in large molecules such as proteins, light-matter 
interaction and multiexcitons in confined nanostructures. Models for electronic excitation processes are 
extended to light-absorption mechanisms of biochromophores embedded in proteins. New 
experimental developments include topics in laser physics such as new sources of coherent light in deep 
infrared and THz regions. 
 
Applications of spectroscopic and photochemical techniques: Experimental identification of new 
chemical species, gas phase radical reactions, and laser spectroscopy applied to medicine. The discovery 
of new molecules is in the heart of chemistry. We are world leaders in generating and characterization 
of novel noble-gas compounds and high-energy conformers of organic molecules. We use here state-of-
the art spectroscopic tools for solid state samples and we take use of our latest laser physics 
developments which are also applied to medical problems via spectroscopy of exhaled human air. Laser 
photolysis photo-ionization mass spectrometry is our method for gas phase radical reactions of 
atmospheric and combustion chemistry interest. 
 
Computational chemistry of small molecular species and bulk matter. We are experts in using the latest 
high-level electronic structure calculation methods to investigate properties and reactions of small 
molecules including the new chemical species discovered by us and molecules containing transition 
metals, lanthanides and actinides, molecular complexes and metal clusters. We are also experts in using 
the best models to describe nuclear motion in these species. We also employ quantum chemistry to 
investigate bulk matter problems, such as molecules and metal clusters adsorbed on surfaces including 
ice, formation of carbon species such as graphene and nanotubes on metal (Cu and Fe) surfaces, as well 
BACKGROUND INFORMATION 
1 FOCUS AND QUALITY OF RC'S RESEARCH (MAX. 8800 CHARACTERS WITH SPACES) 
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as structural, optical and light-emitting properties of semiconductors and nanostructures. Metamaterial 
structures including properties of nanotubes and graphene, and materials appropriate for hydrogen 
storage are studied. Long-term tradition exists in combining computational methods to the 
interpretation of novel spectra in low-temperature matrices. 
 
The RC consists of five groups in the University of Helsinki. The leaders are Professors Lauri Halonen, 
Markku Räsänen and Dage Sundholm, FiDiPro (Finland Distinguished Professor Programme) Professor 
Benny Gerber and University Lecturer, Dr. Raimo Timonen, all from the Department of Chemistry. We 
belong to the Centre of Excellence in Computational Molecular Science (CoE CMS) led by Halonen. This 
CoE brings together high level expertise on computational chemistry and on new experiments of 
molecular and atomic systems in the gas, liquid and solid phases. The scientists belong to the best in 
Finland and are internationally recognized in their research fields. 
 
Prof. Halonen’s and Dr. Timonen’s groups have expertise in the laser spectroscopy, including 
development of infrared region laser type sources and applications to medicine, and in the theoretical 
and computational treatment of atomic clusters and nuclear motion of molecules and molecular 
complexes in the gas phase and on surfaces. The groups have also internationally recognized 
experimental skills for measuring rates and mechanisms of the chemical reactions in the gas phase and 
on surfaces over unusually wide temperature ranges. Prof. Halonen has 150 refereed papers with about 
4300 cites and an h-index of 36. 
 
Prof. Räsänen’s focus is in solid-state spectroscopy and photochemistry. His group is a clear world leader 
in preparation and characterization of noble-gas hydrides and high-energy conformers at low 
temperatures. The addressed questions include for example “the missing Xe problem” and molecular 
mechanism of Xe-anesthesia. The group’s expertise in experimental solid-state spectroscopy 
complements the theoretical studies of new compounds made in RC and in collaboration with national 
and international partners. The Räsänen group is also active in nanoscale photonics based on silicon 
technology aiming at producing Si-based optical memory and understanding optical gain in Si-
nanoclusters. Prof. Räsänen has published 220 refereed papers with about 4500 cites and an h-index of 
36. 
 
Prof. Sundholm is a respected quantum chemist. Sundholm’s group brings the ab initio quantum 
chemistry knowledge to the RC. The group has experience on studies of optical and magnetic properties 
as well as on method development including numerical approaches. The group develops new electronic 
structure calculation methods which are applied to a large variety of problems including state-of-the-art 
calculations of molecules, biomolecules and solid state systems. Prof. Sundholm has published 140 
refereed papers with about 3100 cites and an h-index of 34.  
 
Professor Robert Benny Gerber originally from Jerusalem, Israel and Irvine, California is one of the 
leading scientists in computational and theoretical chemistry. He belongs to the pioneers of quantum 
dynamics simulations of molecular processes. He employs time-dependent quantum mechanics in 
studies of chemical reactions and molecular processes. These provide accurate information about fast 
molecular events such as photochemical reactions including dissociation and recombination of 
molecular fragments. He has used these methods widely in investigations of molecular systems such as 
small molecular systems in molecular beams, in liquid and solid phases, and in biomolecules. Prof. 
Gerber has had an important role in predicting novel noble-gas compounds prepared in Räsänen’s 
group. He has published 332 scientific articles having according to ISI over 8700 citations and an h-index 
of 49 (01 Jan 2010). Essential Science Indicators (ISI), considering publications during last 10 years, rank 
him #1793 in chemistry (01 Jan 2010). This shows his high scientific activity in recent years. 
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The RC is unique even on a global scale as it brings together high-level experimental, computational and 
theoretical chemists who are recognized as top scientists in their fields. We are naturally unique in the 
sense that we develop both experimental and theoretical methods and apply them to important 
scientific problems. 
 
A few greatest discoveries and developments by us: 1) The detection of the first argon containing 
molecule, 2) the application of mathematical theory of geometric algebra to quantum mechanics of 
molecular properties, 3) development of laser type sources to produce infrared light, 4) conformational 
processes promoted by selective vibrational excitation and tunneling, 5) optical gain and data storage in 
Si-nanoclusters embedded in SiO2 etc. 
 Ways to strengthen the focus and improve the quality of the RC’s research. 
Better synergy between theoretical, computational, and experimental work would make us even 
stronger. Computational work can be used to interpret and predict phenomena that can be measured 
experimentally in the RCs laser spectroscopy, matrix isolation, and gas kinetics laboratories. This would 
provide new ideas for research and raise the quality of both computational and experimental research. 
We are working on this. 
 
In theoretical and computational work of electronic and nuclear motion in molecules, the RC’s expertise 
has concentrated on small model systems. In recent years, the RC has extended these methods to 
medium and large systems, such as water containing clusters, ice particles, nano clusters, surfaces, and 
biomolecules. It would be beneficial to integrate some of the existing methods in these areas to our 
method development. This is best achieved via collaboration. 
 
In molecular level understanding of Xe-anesthesia, collaboration with medical/biochemical researchers 
will improve the outcome of the research. 
 
 
  How is doctoral training organised in the RC? Description of the RC’s principles for recruitment and 
selection of doctoral candidates, supervision of doctoral candidates, collaboration with faculties, 
departments/institutes, and potential graduate schools/doctoral programmes, good practises and 
quality assurance in doctoral training, and assuring good career perspectives for the doctoral 
candidates/fresh doctorates.  
Positions for graduate students are openly announced and recruitment and selection of doctoral 
candidates is based on relevance and success of student’s studies. Domestic PhD students have been 
identified as graduate student candidates when writing their MSc/BSc theses.  International PhD 
students have been recommended by colleagues abroad.  For example, their MSc/BSc thesis supervisor 
has suggested that they should apply for PhD positions in the RC. We have had many short-term visits of 
PhD students from abroad.  
 
The annual Winter School (WS) in Theoretical Chemistry (organized yearly by Sundholm) has brought 
about 50 PhD students from most European countries every year to Helsinki. The WS creates contacts to 
young researchers and PhD students. Some of them return as guest researchers for shorter periods of 
time. Some have had more extensive collaboration even though they received their PhD at their home 
university. The short term visits of a few months have proven to be an efficient method to introduce 
them into our fields of expertise. In a few cases, the collaboration has gone beyond their PhD topic. 
Many of the former students have continued the scientific career after their PhD defense.  
2 PRACTISES AND QUALITY OF DOCTORAL TRAINING (MAX. 8800 CHARACTERS WITH SPACES) 
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PhD students are integrated into the research groups and supervised by group leaders, other senior 
scientists, and post docs. Researcher training takes place in the Centre of Excellence in Computational 
Molecular Science (CoE CMS), Computational Chemistry and Molecular Spectroscopy Graduate School 
(Laskemo, led by Halonen), the annual Winter School in Theoretical Chemistry in Helsinki (organized by 
Sundholm) as mentioned above, our weekly Kumpula computational molecular science seminar series 
(KCCP, organized by CoE CMS) and our Modeling Molecules and Nanosystems (MoMoNano) master’s 
program. The respected international conferences (The 13th International Congress of Quantum 
Chemistry, The 30th International Symposium on Free Radicals, and The 7th International Conference on 
Low Temperature Chemistry), we have arranged in Finland, have also served as excellent scientific 
training opportunities for our graduate students (and other scientists).  
 
Proper training conditions for the doctoral candidates are provided by programs like INTAS-project and 
Academy of Finland financed FinNaNo-program OPNA (Optical Properties of Nanoaerosols), joining 9 
laboratories: Prof. Markku Räsänen (project leader), Profs. Dage Sundholm and Kai Nordlund: 
theoretical simulations of Si-nanoclusters,  Prof. M Kulmala and Ari Laaksonen: experimental work on 
atmospheric aerosols, Prof. Keinonen: ion bombardment of aerosols, Doc. S Novikov (Micronova): 
preparation of Si-nanosamples, Prof E. Haimi (Aalto Univ.): electron microscopy, and Prof. J. Lahtinen 
(Aalto Univ.) : photoelectron spectroscopy. 
 
As above Profs Hanna Vehkamäki and Markku Kulmala, University of Helsinki and Prof. Kari Lehtinen, 
University of Eastern Finland work with us on computational aspects of molecular complexes of 
atmosheric interest. This is part of the project 'Computational research chain from quantum chemistry 
to climate change, ComQuacc' in the Computational Science Research Programme (Lastu) of Academy of 
Finland. The RC has been working on the water sulfuric acid complex to compute the equilibrium 
constant as a function of height from the earth’s surface. 
 
Practices to assure the good quality of doctoral training include: Officially annual development 
discussions with the supervisor are required. However, our practice inclides continuous discussions with 
the students. Salaries are based on progression of the doctoral candidate and number of publications. 
 
Our excellent international contacts via many personal relations and participation in COST (European 
Cooperation in Science and Technology) actions (CM0805, The Chemical Cosmos: Understanding 
Chemistry in Astronomical Environments and CM1002, Convergent Distributed Environment for 
Computational Spectroscopy) insure good career perspectives for the fresh doctorates. The chemical 
industry is the second largest industrial sector in Finland providing good career possibilities. Recently, 
Ministry of Education and Culture reported that there exists large demand for chemistry doctors in 
Finland at year 2020. 
 RC’s strengths and challenges related to the practises and quality of doctoral training, and the actions 
planned for their development. 
The RC operates on an interdisciplinary field of physical, computational, theoretical, solid state 
chemistry and laser physics and optics and attracts students with chemistry and physics background. 
Moreover, the mathematical, computer science and electronics skills are emphasized. Doctoral training 
can use the advantage of having all these disciples in the Kumpula campus. We also encourage our 
students to take part in appropriate teaching in the Otaniemi Campus of the Aalto University. We shall 
also continue and develop further our collaboration in the form of joint symposia with the National 
Graduate School in Material Physics (NGSMP) and Centre of Excellence Computational Nanoscience led 
by Aalto Prof. Risto Nieminen. This will make our doctoral training richer. It is quite evident that growing 
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collaboration with Department of Physics improves doctoral training and actions in this direction have 
already been taken in the form of MoMoNaNo-program. 
 
Challenge is to attract good students in our field. We plan to improve the marketing of physical 
chemistry courses to physicists. 
 
 
 Description of how the RC interacts with and contributes to the society (collaboration with public, 
private and/or 3rd sector).  
Understanding the chemistry of the Earth’s atmosphere, such as the role of water complexes, aerosols, 
radical reactions and the puzzle of the missing Xe, benefits from our research. Spectroscopic studies of 
exhaled human air can lead to identification of new biomarker molecules associated with serious 
diseases, which might have a large societal impact. Our research may clarify the different reactivities of 
different conformers of biomolecules and molecular level understanding of Xe anaesthesia. Our efforts 
on Si-nanophotonics may contribute to the future development of optical computing. 
 Ways to strengthen the societal impact of the RC’s research and doctoral training. 
An article concerning our studies on medical diagnostics based on exhaled breath analysis will appear in 
Tiede science magazine (3/2011). Our breath analysis studies will also be featured on the science pages 
of Helsingin Sanomat newspaper in the near future. Furthermore, we plan to write articles in Finnish 
medical journals such as Duodecim and Suomen Lääkärilehti. An open Kumpula-campus colloquium on 
the mysteries of noble gases has been recently given. Radio interview on noble gas chemistry has 
appeared. 
 
 
 
 Description of the RC’s research collaborations and joint doctoral training activities and how the RC 
has promoted researcher mobility.  
Our international research collaboration includes well-known scientists given below. These 
collaborations contain joint doctoral training in a natural way. 
H. Kjaergaard (Univ. of Copenhagen) and J. Tennyson (Univ. College London): Spectroscopy and 
computational chemistry of molecular complexes of atmospheric interest. 
R. Hinde (Univ. of Tennessee): Dispersion effects of metal clusters 
M. Lewerenz (Univ. Paris Est Marne la Vallee): Quantum Monte Carlo methods. 
F. Harren (Radboud Univ.): Development of the new mid-IR OPO technology. 
G. Johanson (Karolinska Inst.): Measuring HCN in breath 
L. Krasnoperov (New Jersey Inst. of Technology): Kinetics and thermochemistry of the reactions C3H5 + 
O2 = C3H5O2 and C3H5 + NO = C3H5NO. 
F. Iacona (MATIS IMM CNR, Italy): Characterization of nanocrystals by transmission electron microscopy 
and electron energy loss spectroscopy, nanophotonics; 
A. Nemukhin (Moscow State Univ.): Computational modeling of chemical reactions, matrix effects, large 
systems. 
3 SOCIETAL IMPACT OF RESEARCH AND DOCTORAL TRAINING (MAX. 4400 CHARACTERS WITH SPACES) 
4 INTERNATIONAL AND NATIONAL (INCL. INTERSECTORAL) RESEARCH COLLABORATION AND RESEARCHER 
MOBILITY (MAX. 4400 CHARACTERS WITH SPACES) 
 6 
 
INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE 
UNIVERSITY OF HELSINKI  
 
RC-SPECIFIC STAGE 2 MATERIAL  
 
 
E. Savchenko (Verkin Inst., Ukraine): Experimental work on atomic diffusion at low temperatures. 
F. Gourbilleau (NIMPH Team at CIMAP UMR CNRS, France): Sample preparation of nanoscale materials. 
A. Engdahl (MAX-lab, Univ. of Lund): Characterization of materials using infrared microscopy with 
synchrotron radiation. 
R. Fausto (Coimbra Univ.): Light-induced conformational changes. 
V. Feldman (Moscow State Univ.): Noble-gas chemistry, intermolecular interaction, and radicals at low 
temperatures. 
E. Mishochko (RAS, Chernogolovka): Supplementary EPR measurements of noble gas molecules, 
synthesis of fluorine containing compounds, radiolysis experiments. 
D. T. Anderson (Univ. of Wyoming): Experiments in solid para-hydrogen. 
R. Tarroni (Bologna Univ.): Theoretical studies of open-shell species. 
J. Olsen (Univ. of Aarhus): Novel computational methods at ab initio correlation level for electon-hole 
systems. 
J. Jusélius (Tromso Univ.): The numerical methods in quantum chemistry and magnetically induced 
charge and spin current density. 
C. Ochsenfeld (LMU, München): Implementation of theory in a quantum chemistry program package. 
F. Pichierri (Tohoku Univ.), R. Marek (Masaryk Univ.), R. Berger (Bielefeld Univ.) and W. Klopper 
(Karlsruhe Inst. of Technology): Magnetically induced charge and spin current. 
L-S. Wang (Pacific Northwest National Lab.): Experiments concerning our computational studies of metal 
clusters. 
J.-P. Dognon (CEA/SACLAY), C. Clavaguera (École Polytechnique, Paris), B. Roos (Univ. of Lund), L. 
Gagliardi (Univ. of Geneva), M. Straka (Academy of Sciences, Czech Republic), L. Guilherme Macedo 
(Univ. Estadual Paulista), R. Salcedo (Univ. Nacional Autónoma de México), M. Bolte (Univ. of Frankfurt), 
M. Kaupp (Technical Univ. in Berlin) and S. Riedel (Freiburg Univ.): Heavy element chemistry 
F. Schulz (Technical Univ. of München): The hydrogen storage project 
J. Bieron (Jagiellonian Univ.), P. Jönsson (Malmö Univ.), C. Froese Fischer (National Inst. of Standards and 
Technology) and P. Indelicato (Univ. of Paris): Studying relativistic contributions to atomic properties of 
heavy elements. 
B. Gerber (Hebrew Univ. of Jerusalem): Computational studies of noble-gas containing molecules. 
FinNaNo program OPNA, Lastu program ComQuacc and INTAS. 
 RC’s strengths and challenges related to research collaboration and researcher mobility, and the 
actions planned for their development. 
All the international meetings and the yearly winter school arranged by us are our strengths. Our 
research is internationally visible and thus it is easy to start new collaborations. We have many research 
collaborations and our graduate students and postdoctoral fellows take part actively in these. Our 
financial situation is relatively good.  
 
Our students join regularly international meetings in the field of computational and theoretical 
chemistry, spectroscopy, cryo- and quantum solids, reaction kinetics, medical applications of 
spectroscopy, and laser physics and optics.  
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We have arranged exceptionally respected international conferences. Responsibilities to arrange 
international conferences in Finland on topics of our strengths are constantly offered.  
 
It is a challenge to find available researchers who are willing to move in Finland. 
 
 
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties).  
The RC is located in the Kumpula Science Campus. The groups have access to the state-of-the-art 
experimental and computational infrastructures. The RC hosts top-level experimental laboratories (laser 
spectroscopy and gas kinetics, solid-state spectroscopy and photochemistry), where the equipment has 
been purchased with funding obtained from the University of Helsinki and the Academy of Finland. To 
get necessary equipment for laser method development has not been easy because in the Department 
of Chemistry the resources are strongly competed. For keeping up the infrastructure, the new University 
financial arrangement may provide positive tools. Additionally, new openings may become possible by 
the annual University resources, and occasional Academy money. The main computational resources are 
provided by the Finnish IT center for science (CSC). The CSC is administered by the Ministry of Education 
providing IT support and computational resources for academia, research institutes and companies 
including modeling, computing and information services. Other computational resources used by the RC 
are the local Linux cluster belonging to the Material Sciences National Grid Infrastructure (M-grid). 
 RC’s strengths and challenges related to operational conditions, and the actions planned for their 
development. 
The CoE CMS is our great strength as far operational conditions are concerned. The Halonen and 
Räsänen groups have started a collaboration sharing equipment and research ideas on experimental 
solid state spectroscopy and laser physics. This will be increased. One of the challenges of quantum 
chemistry and density functional theory (DFT) is the nature of interaction between molecules and 
between molecules and surfaces at long distances. We have collaborated on these within the RC using 
our existing human knowledge and computer resources of the CSC. This has required us to use the state-
of-the-art DFT of bulk matter. This is a field of research, bulk matter quantum chemistry, which we shall 
employ to model our experimental results such as those in solid state spectroscopy. The presence of 
Prof. Gerber as a FiDiPro will definitely have a great impact in making new bridges between theory and 
experiment and between the groups in the RC. 
 
 
 
 Description of the execution and processes of leadership in the RC, how the management-related 
responsibilities and roles are distributed in the RC and how the leadership- and management-related 
processes support high quality research, collaboration between principal investigators and other 
researchers in the RC, the RC’s research focus and strengthening of the RC’s know-how.  
The leadership is naturally associated with the CoE CMS. Halonen is the leader, and Räsänen and 
Sundholm group leaders. Currently, Dr. Vesa Hänninen from Halonen’s group is the coordinator. The 
FiDiPro Professor Gerber has recently joined the CoE CMS. During the evaluation period, prof. Räsänen 
has acted as responsible person for a FiDiPro-program connecting several laboratories of the 
Department of Chemistry. 
5 OPERATIONAL CONDITIONS (MAX. 4400 CHARACTERS WITH SPACES) 
6 LEADERSHIP AND MANAGEMENT IN THE RESEARCHER COMMUNITY (MAX. 4400 CHARACTERS WITH SPACES) 
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In Halonen’s group, there are several postdoctoral fellows leading the research: Vesa Hänninen is 
leading computational and theoretical research, Markku Vainio (Academy of Finland Postdoctoral 
Researcher) laser development, and Olavi Vaittinen (University Lecturer) and Markus Metsälä (Academy 
of Finland Postdoctoral Researcher) medical applications of laser spectroscopy. 
 
In Räsänen’s group, one senior scientist, Leonid Khriachtchev, and Dr. Antti Lignell (now a postdoc at 
Caltech), Dr. Qian Cao and Dr. Masashi Tsuge are working in the field of noble-gas chemistry and 
conformational processes. Räsänen and Khriachtchev are responsible of research planning. Prof. 
Räsänen is also the Head of the Department of Chemistry. 
 
In spite of administrative duties and teaching, all of our leaders (including all of our professors) are also 
active in research. Thus, all members of the research groups are involved with high quality research, 
know what the research focuses are and know how to strengthen the RC's know-how. We have 
arranged two-day scientific seminars in our CoE CMS where all of us including the leadership have been 
present. 
 RC’s strengths and challenges related to leadership and management, and the actions planned for 
developing the processes. 
The CoE CMS is clearly a strength as far as the leadership and management is concerned. We have been 
doing together excellent research work for 5 years. In addition to Halonen’s, Räsänen’s and Sundholm’s 
groups, Professor Kai Nordlund together with Dr. Mikko Hakala from the Department of Physics, 
University of Helsinki and and Dr. Juha Vaara from the Department of Physical Sciences, University of 
Oulu have formed the other two research groups. We have just failed to continue our CoE CMS after the 
end of 2011, but at least the RC members including Professor Gerber together with some other research 
groups from our university will make a new application when it is possible next time. 
 
 
 
 Listing of the RCs external competitive funding, where: 
- the funding decisions have been made during 1.1.2005-31.12.2010, and 
- the administrator of the funding is/has been the University of Helsinki 
 
 Academy of Finland (AF) - total amount of funding (in euros) AF has decided to allocate to the RC 
members during 1.1.2005-31.12.2010: 5638000 
 
 Finnish Funding Agency for Technology and Innovation (TEKES) - total amount of funding (in euros) 
TEKES has decided to allocate to the RC members during 1.1.2005-31.12.2010:  
 
 European Union (EU) - total amount of funding (in euros) EU has decided to allocate to the RC members 
during 1.1.2005-31.12.2010: 486400 
 
 European Research Council (ERC) - total amount of funding (in euros) ERC has decided to allocate to the 
RC members during 1.1.2005-31.12.2010:  
 
 International and national foundations – names of international and national foundations which have 
decided to allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their 
funding (in euros).  
- names of the foundations: Finnish Cultural Foundation, Magnus Ehrnrooth Foundation 
7 EXTERNAL COMPETITIVE FUNDING OF THE RC 
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- total amount of funding (in euros) from the above-mentioned foundations: 328000 
 
 Other international funding - names of other international funding organizations which have decided to 
allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in 
euros). 
- names of the funding organizations:  
- total amount of funding (in euros) from the above-mentioned funding organizations: 145000 
 
 Other national funding (incl. EVO funding and Ministry of Education and Culture funded doctoral 
programme positions) - names of other national funding organizations which have decided to allocate 
funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in euros). 
- names of the funding organizations: Ministry of Education and Culture 
- total amount of funding (in euros) from the above-mentioned funding organizations: 524000 
 
 
 
 Description of the RC’s future perspectives in respect to research and doctoral training. 
The new infrared laser light sources in THz region will break new ground in spectroscopy. This technique 
may be applied to study water complexes of atmospheric interest. This opens possibilities to merge 
experimental and computational work. We shall provide accurate quantum chemical data for the 
growth of molecular clusters to aerosol particles together with the Dept. of Physics. The most important 
two-molecule clusters are those of sulfuric acid with water, itself, or base molecules. We calculate the 
free energies for these complexes by using our methods. We have developed a new method that can be 
used to compute dispersion energies for metal containing atom pairs using first principles calculations. 
These results can be used to test the accuracy of modern dispersion effects including density 
functionals. HCN causes many fire-related deaths annually in Finland. We shall expose volunteers to low 
levels of HCN (10 ppm in synthetic air) for one minute and then follow the elimination kinetics of the 
compound in real-time in exhaled breath. This will tell us whether HCN can be detected in breath some 
time after systemic exposure. Ammonia (NH3) is produced by the human body in amino acid 
metabolism. We shall use a new portable NH3 analyzer to measure ammonia levels in the breath of 
patients at hospitals. Elevated ammonia levels can be connected with Helicobacter pylori (gastric ulcers, 
stomach cancers) and Mycobacterium tuberculosis (tuberculosis) bacteria. 
 
Integration of all photonic functions into silicon is a strong challenge, and Si nanocrystals open a 
promising perspective. Various optical functions should be integrated into silicon: light emission, light 
amplification, optical modulation, optical waveguiding, light detection, optical memory, etc. We study 
the structural and optical properties of Si nanocrystals in solid hosts, providing data storage with high 
density and very long retention time with the ultimate limit of a single quantum dot, as well as ways to 
enhance light-emission and Raman scattering efficiency. Laser annealing is a perspective tool in this 
material processing. 
 
Magn. induced currents: 1) Our gauge-including magnetically induced current method is used for 
estimating internal hydrogen-bond strengths in biomolecular systems, conductivity of single molecules 
and spin transport in single molecules. 2) A numerical method for solving 3D Schrödinger eqs is 
developed to investigate magn. induced transport of electrons and holes in multiexciton systems. 3) 
GIMIC calcs are used in studies of ring-currents strength and current pathways in twisted molecular 
rings, with the goal to obtain better insights into the electronic conditions for sustaining ring currents in 
8 RC’S STRATEGIC ACTION PLAN FOR 2011–2013 (MAX. 4400 CHARACTERS WITH SPACES) 
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Möbius-twisted molecules. Opt. properties: 1) Calc. of electronic excitation spectra of silicon 
nanoclusters to understand the strong luminescence of nano-sized silicon. 2) Calc. of excitation spectra  
of biochromophores such as retinal and green fluorescent protein systems. 3) Comp. studies of solar cell 
systems consisting of chromophores attached to TiO2 clusters. 4) Development of novel numerical 
finite-element based approaches for studies of molecular systems. 
 
Gerber’s FiDiPro research project: 
a) Water Complexes of Atmospheric Interest. Vibrational self consistent field calculations on larger 
water clusters and simulations of the condensation processes and calculating properties of water 
clusters using ab initio molecular dynamics methods employing directly Moller-Plosset second order  
perturbation theory potentials. 
b) Ices and Molecular Reactions on Ices and in Ice Media. 
Ionization of N2O4 into NO+ on ice surfaces. The reaction of HCl in the gas phase with N2O4 on ice 
clusters forming ClNO. There is probably a key mechanism for the production of chlorine in the 
atmosphere. Photodissociation reactions of peroxides on ice particles. 
c) New Directions in Noble-Gas Chemistry are pursued by investigating HXeCCH, HXeOXeH and HRnCCH. 
It is a challenge to identify first compounds containing radon. 
d) Conformational Transition Dynamics of Biological Molecules are studied with 
molecular dynamics simulations on bio-molecules in the gas phase and on smaller  
bio-molecules trapped in matrices. Extensive studies on selective vibrational pumping on carboxylic 
acids have been done, and the role of tunneling is of great interest here. 
 
 
 
Professor Halonen and Dr. Vesa Hänninen have written the initial version. Professors Räsänen and 
Sundholm and Drs. Leonid Khriachtchev, Olavi Vaittinen, Markus Metsälä, Markku Vainio, and Raimo 
Timonen have then continued from this. 
9 SHORT DESCRIPTION OF HOW THE RC MEMBERS HAVE CONTRIBUTED TO THE COMPILATION OF THE STAGE 2 
MATERIALS (MAX. 1100 CHARACTERS WITH SPACES). 
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1 Analysis of publications 
- Associated person is one of Lauri Halonen ,  Markku Räsänen ,  Dage Sundholm , 
 Juha Vaara ,  Pekka Pyykkö ,  Vesa Markus Hänninen ,  
Alexandra Domanskaya ,  Antti Alfred Lignell, Kseniya Marushkevich ,  Timur Nikitin , 
 Hanna Idamaria Lignell ,  Karoliina Isokoski, Jan Lundell, Mika Johannes Pettersson, Susanna Pehkonen , 
 Leonid Khryashchev ,  Hanna Tanskanen ,  Esa Ensio Isoniemi, Marjo 
Halonen ,  Florian Schmidt ,  Markus Ilari Metsälä ,  Olavi Vaittinen , 
 Markku Mikael Vainio ,  Mikael Siltanen ,  Teemu Matias Salmi , 
 Elina Sälli ,  Janne Markku Pesonen ,  Heike Fliegl ,  Krister O. E. 
Henriksson ,  Olli Pekka Lehtonen ,  Michael Patzschke ,  Nina Maria Siegfrids , 
 Tommy Juhani Vänskä ,  Cong Wang ,  Bertel Olof Westermark , 
 Raimo Timonen , Arkke Johannes Eskola ,  Matti Petteri Rissanen , 
 Perttu Olavi Lantto, Suvi Ikäläinen ,  Teemu Pennanen ,  Nergiz Özcan , 
 Stefan Taubert ,  Michal Straka, Jari Peltola , 
 
                   Publication year 
Publication type 2005 2006 2007 2008 2009 2010 
Total Count 2005 - 
2010 
A1 Refereed journal article 31 42 40 42 38 41 234 
A2 Review in scientific journal 1   1 1  3 
A3 Contribution to book/other compilations (refereed) 2 1 1 2   6 
A4 Article in conference publication (refereed) 1 1 3   1 6 
B1 Unrefereed journal article  1 1    2 
B3 Unrefereed article in conference proceedings      1 1 
C2 Edited book, compilation, conference proceeding or special issue of 
journal 
   1   1 
D1 Article in professional journal 2  2    4 
D2 Article in professional hand or guide book or in a professional data 
system, or text book material 
 1  1   2 
E1 Popular article, newspaper article 1 3   3 3 10 
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2 Listing of publications 
A1 Refereed journal article 
2005 
Berger, RJF, Patzschke, M, Schneider, D, Schmidbaur, H, Sundholm, D 2005, 'Isomeric Mono- and Bis[(phosphane)gold(I)] 
Thiocyanate Complexes', Chemistry: A European Journal, vol 11, no. 12, pp. 3574-3582. 
Bieron, J, Pyykkö, P 2005, 'Degree of accuracy in determining the nuclear electric quadrupole moment of radium', Physical Review A 
(Atomic, Molecular and Optical Physics), vol 71, no. 3, pp. art. 032502. 
Bieron, J, Pyykkö, P, Jönssön, P 2005, 'Nuclear quadrupole moment of Hg-201', Physical Review A (Atomic, Molecular and Optical 
Physics), vol 71, no. 1, pp. art. 012502. 
Eskola, AJ, Geppert, WD, Rissanen, MP, Timonen, RS, Halonen, L 2005, 'Kinetics of the Reactions of Chlorinated Methyl Radicals 
(CH2Cl, CHCl2, and CCl3) with NO2 in the Temperature Range 220-360 K', Journal of Physical Chemistry A, vol 109, no. 24, pp. 
5376-5381. 
Gagliardi, L, Pyykkö, P, Roos, BO 2005, 'A very short uranium-uranium bond: The predicted metastable U-2(2+)', Physical Chemistry 
Chemical Physics, vol 7, no. 12, pp. 2415-2417. 
Henriksson, K, Nordlund, K, Keinonen, J 2005, 'Fragmentation of clusters sputtered from silver and gold: Molecular dynamics 
simulations', Physical Review B, Condensed Matter and Materials Physics, vol 71, no. 1, pp. 014117. 
Henriksson, K, Nordlund, K, Krasheninnikov, A, Keinonen, J 2005, 'Difference in formation of hydrogen and helium clusters in tungsten',  
Applied Physics Letters, vol 87, pp. 163113. 
Johansson, MP, Juselius, J, Sundholm, D 2005, 'Sphere currents of Buckminsterfullerene', Angewandte Chemie (International 
Edition), vol 44, no. 12, pp. 1843-1846. 
Juslin, N, Erhart, P, Träskelin, P, Nord, J, Henriksson, K, Nordlund, K, Salonen, E, Albe, K 2005, 'Analytical interatomic potential for 
modeling nonequilibrium processes in the W-C-H system', Journal of Applied Physics, vol 98, no. 12, pp. 123520. 
Khriachtchev, L, Lignell, A, Juselius, J, Räsänen, M, Savchenko, E 2005, 'Infrared absorption spectrum on matrix-isolated noble-gas 
hydride molecules : Fingerprints of specific interactions and hindered rotation', Journal of Chemical Physics, vol 122, no. 1, pp. 
014510. 
Khriachtchev, L, Räsänen, M, Novikov, S 2005, 'Free-standing silica film containing Si nanocrystals: Photoluminescence, Raman 
scattering, optical waveguiding, and laser-induced thermal effects', Applied Physics Letters, vol 86, pp. 141911. 
Khriachtchev, L, Lignell, A, Räsänen, M 2005, 'Neutralization of solvated protons and formation of noble-gas hydride molecules: Matrix-
isolation indications of tunneling mechanisms?', Journal of Chemical Physics, vol 123, pp. 064507. 
Kurten, T, Biczysko, M, Rajamäki, T, Laasonen, K, Halonen, L 2005, 'Computational study of the adsorption energetics and vibrational 
wavenumbers of NH3 adsorbed on the Ni(111) surface', Journal of Physical Chemistry B, vol 109, no. 18, pp. 8954-8960. 
Lehtonen, O, Sundholm, D 2005, 'Density-functional studies of excited states of silicon nanoclusters',  Physical Review B, Condensed 
Matter and Materials Physics, vol 72, no. 8, pp. art. 08544. 
Lignell, A, Khriachtchev, L, Mustalampi, H, Nurminen, T, Räsänen, M 2005, 'Interaction of bihalogen anions with nitrogen: matrix-
isolation study and first principle calculations of the (C1HC1)-...N2 and (BrHBr)-...N2 complexes',  Chemical Physics Letters, vol 405, 
no. 4-6, pp. 448-452. 
Lin, Y, Juselius, J, Sundholm, D, Gauss, J 2005, 'Magnetically induced current densities in Al[sub 4][sup 2][sup -] and Al[sub 4][sup 
4][sup -] species studied at the coupled-cluster level', Journal of Chemical Physics, vol 122, no. 21, pp. art. 214308. 
Macoas, EMS, Khriachtchev, L, Pettersson, M, Fausto, R, Räsänen, M 2005, 'Rotational isomerization of small carboxylic acids isolated 
in argon matrices: Tunnelling and quantum yields for the photoinduced processes',  Physical Chemistry Chemical Physics, vol 2005, 
no. 7, pp. 743-749. 
Manninen, P, Ruud, K, Lantto, P, Vaara, J 2005, 'Leading-order relativistic effects on nuclear magnetic resonance shielding tensors', 
Journal of Chemical Physics, vol 122. 
Manninen, K, Pyykkö, P, Häkkinen, H 2005, 'A small spherical liquid: a DFT molecular dynamics study of WAu[sub 12]', Physical 
Chemistry Chemical Physics, vol 2005, no. 7, pp. 2208-2211. 
Maçôas, EMS, Khriachtchev, L, Pettersson, M, Fausto, R, Räsänen, M 2005, 'Internal rotation in propionic acid: Near-infrared-induced 
isomerization in solid argon', Journal of Physical Chemistry A, vol 109, no. 16, pp. 3617-3625. 
Patzschke, M, Sundholm, D 2005, 'Density-functional-theory studies of the infrared spectra of titanium carbide nanocrystals', Journal of 
Physical Chemistry B, vol 109, no. 25, pp. 12503-12508. 
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Pennanen, T, Vaara, J 2005, 'Density-functional calculations of relativistic spin-orbit effects on nuclear magnetic shielding in 
paramagnetic molecules', Journal of Chemical Physics, vol 123, no. 17, pp. 174102:1-10. 
Pesonen, JM 2005, 'Hamiltonians in oblique body-frame: A geometric algebra approach',  Journal of Theoretical and Computational 
Chemistry, vol 4, no. 4, pp. 1057-1074. 
Pyykkö, P, Riedel, S, Patzschke, M 2005, 'Triple-bond covalent radii', Chemistry: A European Journal, vol 11, no. 12, pp. 3511-3520. 
Riedel, S, Pyykkö, P, Mata, RA, Werner, H 2005, 'Comparative calculations for the A-frame molecules [S(MPH)] (M = Cu, Ag, Au) at 
levels up to CCSD(T)',  Chemical Physics Letters, vol 405, no. 1-3, pp. 148-152. 
Straka, M, Pyykkö, P, Straka, M 2005, 'Linear HThThH: a candidate for a Th-Th triple bond', Journal of the American Chemical 
Society, vol 127, no. 38, pp. 13090-13091. 
Sundholm, D 2005, 'Universal method for computation of electrostatic potentials',  Journal of Chemical Physics, vol 122, no. 19, pp. 
art. 194107. 
Tanskanen, H, Khriachtchev, L, Räsänen, M, Feldman, VI, Sukhov, FF, Orlov, AY, Tyurin, DA  2005, 'Infrared absorption and electron 
paramagnetic resonance studies of vinyl radical in noble-gas matrices', Journal of Chemical Physics, vol 123, pp. 064318. 
Taubert, S, Konschin, HK, Sundholm, D 2005, 'Computational studies of C-13 NMR chemical shifts of saccharides',  Physical 
Chemistry Chemical Physics, vol 7, no. 13, pp. 2561-2569. 
Wawrzyniak, PK, Panek, J, Lundell, J, Latajka, Z 2005, 'On the nature of bonding in HCOOH...Ar and HCOOH...Kr complexes', Journal 
of Molecular Modeling, vol 11, pp. 351-361. 
Weijo, V, Manninen, P, Vaara, J 2005, 'Perturbational calculations of parity-violating effects in nuclear-magnetic-resonance parameters', 
Journal of Chemical Physics, vol 123. 
2006 
Clavaguera, C, Dognon, J, Pyykkö, P 2006, 'Calculated lanthanide contractions for molecular trihalides and fully hydrated ions: the 
contributions from relativity and 4f-shell hydridization', Chemical Physics Letters, vol 429, pp. 8-12. 
Eskola, AJ, Seetula, JA, Timonen, RS 2006, 'Kinetics of the CH3 + HCl/DCl CH4/CH3D + Cl and CD3 + HCl/DCl CD3H/CD4 + Cl 
reactions: An experimental H atom tunneling investigation', Chemical Physics, vol 331, pp. 26-34. 
Eskola, AJ, Wojcik-Pastuszka, D, Ratajczak, E, Timonen, RS 2006, 'Kinetics of the reactions of CH2Br and CH2I radicals with molecular 
oxygen at atmospheric temperatures', Physical Chemistry Chemical Physics, vol 8, no. 12, pp. 1416-1424. 
Eskola, AJ, Wojcik-Pastuszka, D, Ratajczak, E, Timonen, RS 2006, 'Kinetics of the Reactions of CH2I, CH2Br, and CHBrCl Radicals 
with NO2 in the Temperature Range 220-360 K', Journal of Physical Chemistry A, vol 110, no. 44, pp. 12177-12183. 
Hakala, MO, Pyykkö, P 2006, 'Gold as intermolecular glue: a predicted planar triaurotriazine, C3Au3N3, isomer of gold cyanide', 
Chemical Communications, vol 2006, no. 27, pp. 2890-2892. 
Halonen, M, Halonen, L 2006, 'Abnormal inversion splitting in NH2D: Rotational analysis of the v(5) bending vibrational band system', 
Journal of Physical Chemistry A, vol 110, no. 24, pp. 7554-7559. 
Henriksson, K, Nordlund, K, Krasheninnikov, A, Keinonen, J 2006, 'The depths of hydrogen and helium bubbles in tungsten: a 
comparison', Fusion Science and Technology, vol 50, no. 1, pp. 43-57. 
Henriksson, K, Vörtler, K, Dreissigacker, S, Nordlund, K, Keinonen, J 2006, 'Sticking of atomic hydrogen on the tungsten (001) surface', 
Surface Science, vol 600, pp. 3167-3174. 
Henriksson, KOE, Nordlund, K, Keinonen, J 2006, 'Molecular dynamics simulations of helium cluster formation in tungsten', Nuclear 
Instruments & Methods in Physics Research. Section B: Beam Interactions with Materials and Atoms, vol 244, no. 2, pp. 377-
391. 
Hrobarik, P, Straka, M, Pyykkö, P 2006, 'Computational study of bonding trends in the metalloactinyl series EThM and MThM' (E=N, O, 
F ; M, M' = Ir ,Pt, Au)', Chemical Physics Letters, vol 431, pp. 6-12. 
Isoniemi, E, Khriachtchev, L, Makkonen, M, Räsänen, M 2006, 'UV photolysis products of propiolic acid in noble-gas solids', Journal of 
Physical Chemistry A, vol 110, no. 40, pp. 11479-11487. 
Khriachtchev, L, Lignell, A, Tanskanen, H, Lundell, J, Kiljunen, H, Räsänen, M 2006, 'Insertion of noble gas atoms into cyanoacetylene: 
An ab initio and matrix isolation study', Journal of Physical Chemistry A, vol 110, no. 42, pp. 11876-11885. 
Khriachtchev, L, Räsänen, M, Novikov, S 2006, 'Continuous-wave laser annealing of free-standing Si/SiO2 superlattice: Modification of 
optical, structural, and light-emitting properties', Journal of Applied Physics, vol 100, no. 5, pp. 053502 . 
Khriachtchev, L, Tanskanen, H, Räsänen, M 2006, 'Selective and reversible control of a chemical reaction with narrow-band infrared 
radiation: HXeCC radical in solid xenon', Journal of Chemical Physics, vol 124, no. 18, pp. 181101. 
Khriachtchev, L, Räsänen, M, Novikov, S 2006, 'Laser-controlled stress of Si nanocrystals in a free-standing Si/SiO2 superlattice', 
Applied Physics Letters, vol 88, no. 1, pp. 013102. 
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Lantto, P, Romero, RH, Gomez, SS, Aucar, GA, Vaara, J 2006, 'Relativistic heavy-atom effects on heavy-atom nuclear shieldings', 
Journal of Chemical Physics, vol 125. 
Lantto, P, Vaara, J 2006, 'Calculations of nuclear quadrupole coupling in noble gas-noble metal fluorides: Interplay of relativistic and 
electron correlation effects', Journal of Chemical Physics, vol 125. 
Lehtonen, O, Sundholm, D 2006, 'Optical properties of sila-adamantane nanoclusters from density-functional theory',  Physical Review 
B, Condensed Matter and Materials Physics, vol 74, no. 4, pp. 045433. 
Lehtonen, O, Sundholm, D 2006, 'Bright luminescence from silane substituted and bridged silicon nanoclusters', Physical Chemistry 
Chemical Physics, vol 8, no. 36, pp. 4228-4232. 
Lehtonen, O, Sundholm, D 2006, 'Coupled-cluster studies of the electronic excitation spectra of silanes', Journal of Chemical Physics, 
vol 125, no. 14, pp. 144314. 
Lignell, A, Khriachtchev, L, Lundell, J, Tanskanen, H, Räsänen, M 2006, 'On theoretical predictions of noble-gas hydrides', Journal of 
Chemical Physics, vol 125, pp. 184514. 
Lignell, A, Khriachtchev, L, Lignell, H, Räsänen, M 2006, 'Protons solveted in noble-gas matrices: interaction with nitrogen', Physical 
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B1 Unrefereed journal article 
2006 
Pyykkö, P 2006, 'Valency and bonding: kirja-arvostelu', Angewandte Chemie (International Edition), vol 45, no. 1, pp. 28-29. 
2007 
Lundell, J, Aksela, M 2007, 'Chemistry educations: Modelling opens up new horizons', Kemia - Kemi, vol 34, no. 5, pp. 28-29. 
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 Hanna Idamaria Lignell ,  Karoliina Isokoski, Jan Lundell, Mika Johannes Pettersson, Susanna Pehkonen , 
 Leonid Khryashchev ,  Hanna Tanskanen ,  Esa Ensio Isoniemi, Marjo 
Halonen ,  Florian Schmidt ,  Markus Ilari Metsälä ,  Olavi Vaittinen , 
 Markku Mikael Vainio ,  Mikael Siltanen ,  Teemu Matias Salmi , 
 Elina Sälli ,  Janne Markku Pesonen ,  Heike Fliegl ,  Krister O. E. 
Henriksson ,  Olli Pekka Lehtonen ,  Michael Patzschke ,  Nina Maria Siegfrids , 
 Tommy Juhani Vänskä ,  Cong Wang ,  Bertel Olof Westermark , 
 Raimo Timonen , Arkke Johannes Eskola ,  Matti Petteri Rissanen , 
 Perttu Olavi Lantto, Suvi Ikäläinen ,  Teemu Pennanen ,  Nergiz Özcan , 
 Stefan Taubert ,  Michal Straka, Jari Peltola , 
 
Activity type Count 
Supervisor or co-supervisor of doctoral thesis 17 
Prizes and awards 6 
Editor of research journal 269 
Peer review of manuscripts 156 
Editor of series 2 
Editor of special theme number 2 
Assessment of candidates for academic posts 7 
Membership or other role in review committee 17 
Membership or other role in research network 4 
Membership or other role in national/international committee, council, board 62 
Membership or other role in public Finnish or international organization 14 
Membership or other role of body in private company/organisation 4 
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2 Listing of activities 2005-2010 
Supervisor or co-supervisor of doctoral thesis 
Lauri Halonen ,  
PhD thesis supervision, Lauri Halonen, 07.06.2006 
Markku Räsänen ,  
Supervision of doctoral thesis, Markku Räsänen, 1999  2008 
Supervision of doctoral thesis, Markku Räsänen, 2002  2009 
Supervision of doctoral thesis, Markku Räsänen, 2003  2008 
Supervision of doctoral thesis, Markku Räsänen, 01.01.2005  31.12.2005, Portugal 
Dage Sundholm ,  
Ph.D. thesis, Dage Sundholm, 2007, Finland 
Ph.D. Thesis, Dage Sundholm, 2008, Finland 
Juha Vaara ,  
Supervision of doctoral thesis, Juha Vaara, 01.01.2005  31.12.2005, Finland 
Supervision of doctoral thesis, Juha Vaara, 01.01.2005  31.12.2005, Finland 
Supervision of doctoral thesis, Juha Vaara, 01.01.2006  31.12.2006, United States 
Supervision of doctoral thesis, Juha Vaara, 01.01.2006  31.12.2006, United States 
Pekka Pyykkö ,  
Ph. D. Thesis, Pekka Pyykkö, 01.09.2001  27.06.2006, Finland 
Ph. D. Thesis, Pekka Pyykkö, 01.08.2006  09.06.2010, Finland 
Ph. D. Thesis supervision, Pekka Pyykkö, 01.08.2006  09.09.2009, Finland 
Leonid Khryashchev ,  
Intermolecular Interactions of Noble-Gas-Containing Species, Leonid Khryashchev, 2008 
Spectroscopy and photochemistry of hydrogen peroxide and its complexes in solid rare gases, Leonid Khryashchev, 2008 
Novel Organo-Noble-Gas Hydrides, Leonid Khryashchev, 2009 
Prizes and awards 
Markku Räsänen ,  
SVR R1, Markku Räsänen, 18.04.2005, Finland 
GF. C. Pimentel Award for advances in Matrix Isolation Spectroscopy 2009, Markku Räsänen, 22.07.2009, United Kingdom 
Dage Sundholm ,  
Awarded the Best Poster Platinum Certificate at WATOC 2005, Dage Sundholm, 2005 
Member of Finska Vetenskaps-Societeten (Societas Scientiarum), Dage Sundholm, 2009 
Pekka Pyykkö ,  
Member of Academia Europea, Pekka Pyykkö, 01.01.2007, United Kingdom 
Les Palmes Academiques, Pekka Pyykkö, 28.05.2009, France 
Editor of research journal 
Lauri Halonen ,  
Central European Journal of Chemistry, Lauri Halonen, 01.01.2005  31.12.2005 
Journal of American Chemical Society, Lauri Halonen, 01.01.2005  31.12.2005 
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Journal of Chemical Physics, Lauri Halonen, 01.01.2005  31.12.2005 
Journal of Molecular Spectroscopy, Lauri Halonen, 01.01.2005  31.12.2005 
Journal of Physical Chemistry, Lauri Halonen, 01.01.2005  31.12.2005 
Molecular Physics, Lauri Halonen, 01.01.2005  31.12.2005 
Physical Chemistry Chemical Physics, Lauri Halonen, 01.01.2005  31.12.2005 
THEOCHEM, Lauri Halonen, 01.01.2005  31.12.2005 
THEOCHEM, Lauri Halonen, 01.01.2005  31.12.2005 
Chemical Physics Letters, Lauri Halonen, 01.01.2006  31.12.2006 
Journal of American Chemical Society, Lauri Halonen, 01.01.2006  31.12.2006 
Journal of Chemical Physics, Lauri Halonen, 01.01.2006  31.12.2006 
Journal of Molecular Spectroscopy, Lauri Halonen, 01.01.2006  31.12.2006 
Molecular Physics, Lauri Halonen, 01.01.2006  31.12.2006 
Chemical Physics, Lauri Halonen, 01.01.2007  31.12.2007 
Journal of Chemical Physics (JCP), Lauri Halonen, 01.01.2007  31.12.2007 
Journal of Molecular Spectroscopy, Lauri Halonen, 01.01.2007  31.12.2007 
Molecular Physics, Lauri Halonen, 01.01.2007  31.12.2007 
Markku Räsänen ,  
JCP, Markku Räsänen, 01.01.2005  31.12.2005 
JPC, Markku Räsänen, 01.01.2005  31.12.2005 
PCCP, Markku Räsänen, 01.01.2005  31.12.2005 
Chemical Physics Letters, Markku Räsänen, 01.01.2006  31.12.2006 
Journal of Chemical Physics, Markku Räsänen, 01.01.2006  31.12.2006 
Journal of Physical Chemistry, Markku Räsänen, 01.01.2006  31.12.2006 
Physical Chemistry Chemical Physics, Markku Räsänen, 01.01.2006  31.12.2006 
Journal of American Chemical Society, Markku Räsänen, 01.01.2007  31.12.2007 
Journal of Chemical Physics (JCP), Markku Räsänen, 01.01.2007  31.12.2007 
Journal of Molecular Spectroscopy, Markku Räsänen, 01.01.2007  31.12.2007 
Journal of Physical Chemistry (JPC), Markku Räsänen, 01.01.2007  31.12.2007 
Nature, Markku Räsänen, 01.01.2007  31.12.2007 
PCCP -lehden ownership boardin jäsen, Markku Räsänen, 01.01.2007  31.12.2007 
Physical Chemistry Chemical Physics (PCCP), Markku Räsänen, 01.01.2007  31.12.2007 
Dage Sundholm ,  
Angewandte Chemie, Int. Ed., Dage Sundholm, 01.01.2005  31.12.2005 
ChemPhysChem, Dage Sundholm, 01.01.2005  31.12.2005 
Chemical Physics, Dage Sundholm, 01.01.2005  31.12.2005 
Chemical Physics Letters, Dage Sundholm, 01.01.2005  31.12.2005 
Chemical Reviews, Dage Sundholm, 01.01.2005  31.12.2005 
Chemistry an European Journal, Dage Sundholm, 01.01.2005  31.12.2005 
European Journal of Inorganic Chemistry, Dage Sundholm, 01.01.2005  31.12.2005 
Inorganic Chemistry, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of Chemical Physics, Dage Sundholm, 01.01.2005  31.12.2005 
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Journal of Chemical Theory and Computation, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of Inorganic Biochemistry, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of Physical Chemistry, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of Physics A: Mathematical and General, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of Physics B: Atomic, Molecular &amp; Optical Physics, Dage Sundholm, 01.01.2005  31.12.2005 
Journal of the American Chemical Society, Dage Sundholm, 01.01.2005  31.12.2005 
Nanotechnology, Dage Sundholm, 01.01.2005  31.12.2005 
Physical Chemistry Chemial Physics, Dage Sundholm, 01.01.2005  31.12.2005 
Physical Review A, Dage Sundholm, 01.01.2005  31.12.2005 
Physical Review B, Dage Sundholm, 01.01.2005  31.12.2005 
Physical Review Letters, Dage Sundholm, 01.01.2005  31.12.2005 
Angewandte Chemie, Dage Sundholm, 01.01.2006  31.12.2006 
Biochemistry, Dage Sundholm, 01.01.2006  31.12.2006 
ChemPhysChem, Dage Sundholm, 01.01.2006  31.12.2006 
Chemical Physics Letters, Dage Sundholm, 01.01.2006  31.12.2006 
European Journal of Inorganic Chemistry, Dage Sundholm, 01.01.2006  31.12.2006 
Inorganic Chemistry, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of American Chemical Society, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Biological Inorganic Chemistry, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Chemical Physics, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Chemical Theory and Computation, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Computational Chemistry, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Luminescence, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Molecular Modeling, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Molecular Structure:THEOCHEM, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Physical Chemistry, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Physics A: Mathematical and General, Dage Sundholm, 01.01.2006  31.12.2006 
Journal of Physics B: Atomic, Molecular &amp; Optical Physics, Dage Sundholm, 01.01.2006  31.12.2006 
Macromoleucles, Dage Sundholm, 01.01.2006  31.12.2006 
Molecular Physics, Dage Sundholm, 01.01.2006  31.12.2006 
Physical Chemistry Chemical Physics, Dage Sundholm, 01.01.2006  31.12.2006 
Physical Review A, Dage Sundholm, 01.01.2006  31.12.2006 
Physical Review B, Dage Sundholm, 01.01.2006  31.12.2006 
Physical Review Letters, Dage Sundholm, 01.01.2006  31.12.2006 
Smart Materials and Structures, Dage Sundholm, 01.01.2006  31.12.2006 
The Journal of Physical Chemistry B, Dage Sundholm, 01.01.2006  31.12.2006 
Angewandte Chemie, Dage Sundholm, 01.01.2007  31.12.2007 
Chemical Physics, Dage Sundholm, 01.01.2007  31.12.2007 
Chemical Physics Letters, Dage Sundholm, 01.01.2007  31.12.2007 
Chemistry - A European Journal, Dage Sundholm, 01.01.2007  31.12.2007 
Inorganic Chemistry, Dage Sundholm, 01.01.2007  31.12.2007 
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Journal of Chemical Physics, Dage Sundholm, 01.01.2007  31.12.2007 
Journal of Inorganic Biochemistry, Dage Sundholm, 01.01.2007  31.12.2007 
Journal of Molecular Structure: THEOCHEM, Dage Sundholm, 01.01.2007  31.12.2007 
Journal of Physical Chemistry, Dage Sundholm, 01.01.2007  31.12.2007 
Journal of Physics A : Math. Theor., Dage Sundholm, 01.01.2007  31.12.2007 
Journal of Physics: Condensed Matter, Dage Sundholm, 01.01.2007  31.12.2007 
Journal of the American Chemical Society, Dage Sundholm, 01.01.2007  31.12.2007 
Physical Chemistry Chemical Physics, Dage Sundholm, 01.01.2007  31.12.2007 
Physical Review A, Dage Sundholm, 01.01.2007  31.12.2007 
Angewandte Chemie, Dage Sundholm, 01.01.2008  31.12.2008 
Chemical Physics, Dage Sundholm, 01.01.2008  31.12.2008, Netherlands 
Chemical Physics Letters, Dage Sundholm, 01.01.2008  31.12.2008, Netherlands 
Chemistry A European Journal, Dage Sundholm, 01.01.2008  31.12.2008 
Coordination Chemistry Reviews, Dage Sundholm, 01.01.2008  31.12.2008, Netherlands 
Dalton Transactions, Dage Sundholm, 01.01.2008  31.12.2008, United Kingdom 
Inorganic Chemistry, Dage Sundholm, 01.01.2008  31.12.2008 
Journal of Chemical Physics, Dage Sundholm, 01.01.2008  31.12.2008, United States 
Journal of Molecular Structure:THEOCHEM, Dage Sundholm, 01.01.2008  31.12.2008 
Journal of Organic Chemistry, Dage Sundholm, 01.01.2008  31.12.2008 
Journal of Physics A, Dage Sundholm, 01.01.2008  31.12.2008, United Kingdom 
Journal of Physics B, Dage Sundholm, 01.01.2008  31.12.2008 
Journal of Physics: Condensed Matter, Dage Sundholm, 01.01.2008  31.12.2008 
Photosynthesis Research, Dage Sundholm, 01.01.2008  31.12.2008 
Physical Chemistry Chemical Physics, Dage Sundholm, 01.01.2008  31.12.2008, United Kingdom 
Physical Review B, Dage Sundholm, 01.01.2008  31.12.2008, United States 
Physical Review Letters, Dage Sundholm, 01.01.2008  31.12.2008, United States 
The European Physical Journal D, Dage Sundholm, 01.01.2008  31.12.2008 
The Journal of the Physical Chemistry, Dage Sundholm, 01.01.2008  31.12.2008 
Member of the editorial board, International Journal of Quantum Chemistry, Dage Sundholm, 2009 
Member of Advisory Board Physical Chemistry Chemical Physics, Dage Sundholm, 2010 
Juha Vaara ,  
Chemical Physics Letters, Juha Vaara, 01.01.2005  31.12.2005 
Physics Letters A, Juha Vaara, 01.01.2005  31.12.2005 
ChemPhysChem, Juha Vaara, 01.01.2006  31.12.2006 
Chemical Physics, Juha Vaara, 01.01.2006  31.12.2006, United States 
Journal of Chemical Physics, Juha Vaara, 01.01.2006  31.12.2006, United States 
Journal of Computational Chemistry, Juha Vaara, 01.01.2006  31.12.2006 
Journal of Physical Chemistry, Juha Vaara, 01.01.2006  31.12.2006, United States 
Journal of the American Chemical Society, Juha Vaara, 01.01.2006  31.12.2006, United States 
Chemical Physics, Juha Vaara, 01.01.2007  31.12.2007, United States 
Journal of Chemical Physics, Juha Vaara, 01.01.2007  31.12.2007, United States 
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Journal of Molecular Structure THEOCHEM, Juha Vaara, 01.01.2007  31.12.2007 
Journal of Physical Chemistry, Juha Vaara, 01.01.2007  31.12.2007 
Physical Chemistry Chemical Physics, Juha Vaara, 01.01.2007  31.12.2007 
Chemical Physics, Juha Vaara, 01.01.2008  31.12.2008 
Journal of Chemical Physics, Juha Vaara, 01.01.2008  31.12.2008, United States 
Journal of Chemical Theory and Computation, Juha Vaara, 01.01.2008  31.12.2008, United States 
Journal of Molecular Structure: THEOCHEM, Juha Vaara, 01.01.2008  31.12.2008 
Journal of Physical Chemistry, Juha Vaara, 01.01.2008  31.12.2008, United States 
Physical Chemistry Chemical Physics, Juha Vaara, 01.01.2008  31.12.2008 
Physical Review A, Juha Vaara, 01.01.2008  31.12.2008, United States 
Chemical Physics Letters, Juha Vaara, 01.01.2009  31.12.2009 
Journal of Chemical Physics, Juha Vaara, 01.01.2009  31.12.2009, United States 
Journal of Physical Chemistry, Juha Vaara, 01.01.2009  31.12.2009, United States 
Physical Chemistry Chemical Physics, Juha Vaara, 01.01.2009  31.12.2009 
Relativistic methods for chemists, edited by M. Barysz and Y. Ishikawa, Juha Vaara, 01.01.2009  31.12.2009 
Pekka Pyykkö ,  
Editorial Board Member in Chemistry - A European Journal, Pekka Pyykkö, 01.01.1995  31.12.2010, Germany 
Advances in Quantum Chemistry (Elsevier), Pekka Pyykkö, 01.01.2005  31.12.2005 
Angewandte Chemie, Pekka Pyykkö, 01.01.2005  31.12.2005 
Australian Journal of Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005 
ChemPhysChem, Pekka Pyykkö, 01.01.2005  31.12.2005 
Chemical Physics Letters, Pekka Pyykkö, 01.01.2005  31.12.2005 
Chemistry - A European Journal, Pekka Pyykkö, 01.01.2005  31.12.2005 
Chemistry - A European Journal (Wiley - VCH), Pekka Pyykkö, 01.01.2005  31.12.2005 
Chemistry of Materials, Pekka Pyykkö, 01.01.2005  31.12.2005 
Collection of Czechoslovak Chemical Communications, Pekka Pyykkö, 01.01.2005  31.12.2005 
Coordination Chemistry Reviews, Pekka Pyykkö, 01.01.2005  31.12.2005 
Dimensio (MAOL), Pekka Pyykkö, 01.01.2005  31.12.2005 
Inorganic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005 
Inorganica Chimica Acta, Pekka Pyykkö, 01.01.2005  31.12.2005 
International Journal of Quantum Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Chemical Physics, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Chemical Theory and Computation, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Coordination Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Molecular Modeling, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Molecular Structure: THEOCHEM, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of Organometallic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005, Bulgaria 
Journal of Physical Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2005 
Journal of the American Chemical Society, Pekka Pyykkö, 01.01.2005  31.12.2005 
Khimiya, Pekka Pyykkö, 01.01.2005  31.12.2005, Bulgaria 
New Journal of Physics, Pekka Pyykkö, 01.01.2005  31.12.2005 
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Physica Scripta, Pekka Pyykkö, 01.01.2005  31.12.2005 
Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2005  31.12.2005 
SMALL, Pekka Pyykkö, 01.01.2005  31.12.2005 
Science, Pekka Pyykkö, 01.01.2005  31.12.2005 
Theoretical Chemistry Accounts (Springer), Pekka Pyykkö, 01.01.2005  31.12.2005 
Advances in Quantum Chemistry (Elsevier), Pekka Pyykkö, 01.01.2006  31.12.2006 
Angewandte Chemie, Pekka Pyykkö, 01.01.2006  31.12.2006 
Australian Journal of Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
Biophysical Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
ChemPhysChem, Pekka Pyykkö, 01.01.2006  31.12.2006 
Chemical Communications, Pekka Pyykkö, 01.01.2006  31.12.2006 
Chemical Physics Letters, Pekka Pyykkö, 01.01.2006  31.12.2006 
Chemistry - A European Journal, Pekka Pyykkö, 01.01.2006  31.12.2006 
Chemistry - A European Journal (Wiley - VCH), Pekka Pyykkö, 01.01.2006  31.12.2006 
Chemistry - An Asian Journal, Pekka Pyykkö, 01.01.2006  31.12.2006 
Collection of Czechoslovak Chemical Communications, Pekka Pyykkö, 01.01.2006  31.12.2006 
Dalton, Pekka Pyykkö, 01.01.2006  31.12.2006 
Dimensio (MAOL), Pekka Pyykkö, 01.01.2006  31.12.2006 
EJIC, Pekka Pyykkö, 01.01.2006  31.12.2006 
European Physics Journal D, Pekka Pyykkö, 01.01.2006  31.12.2006 
Inorganic Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
International Journal of Mass Spectroscopy, Pekka Pyykkö, 01.01.2006  31.12.2006 
International Journal of Quantum Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of Chemical Physics, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of Computational Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of Molecular Modelling, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of Molecular Structure: THEOCHEM, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of Physics and Chemistry of Solids, Pekka Pyykkö, 01.01.2006  31.12.2006 
Journal of the American Chemical Society, Pekka Pyykkö, 01.01.2006  31.12.2006 
Nature, Pekka Pyykkö, 01.01.2006  31.12.2006 
New Journal of Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
Organometallics, Pekka Pyykkö, 01.01.2006  31.12.2006 
Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2006  31.12.2006 
Physical Chemistry Chemical Physics (Royal Society of Chemistry), Pekka Pyykkö, 01.01.2006  31.12.2006 
Physical Review A, Pekka Pyykkö, 01.01.2006  31.12.2006 
Physical Review Letters, Pekka Pyykkö, 01.01.2006  31.12.2006 
SMALL, Pekka Pyykkö, 01.01.2006  31.12.2006 
The Journal of Physical Chemistry, Pekka Pyykkö, 01.01.2006  31.12.2006 
Theoretical Chemistry Accounts, Pekka Pyykkö, 01.01.2006  31.12.2006 
Theoretical Chemistry Accounts (Springer), Pekka Pyykkö, 01.01.2006  31.12.2006 
ACS Nano, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
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Angewandte Chemie, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
Biophysical Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007 
ChemPhysChem, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
Chemical Communications, Pekka Pyykkö, 01.01.2007  31.12.2007, United Kingdom 
Chemical Physics, Pekka Pyykkö, 01.01.2007  31.12.2007, Netherlands 
Chemical Physics Letters, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
Chemical Society Reviews, Pekka Pyykkö, 01.01.2007  31.12.2007, United Kingdom 
Chemistry - A European Jpurnal, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
Chemistry - An Asian Journal, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
Concepts in Magnetic Resonance, Pekka Pyykkö, 01.01.2007  31.12.2007 
Dalton, Pekka Pyykkö, 01.01.2007  31.12.2007, United Kingdom 
European Journal of Inorganic Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007 
European Physics Journal D, Pekka Pyykkö, 01.01.2007  31.12.2007 
Europhysics Letters, Pekka Pyykkö, 01.01.2007  31.12.2007 
Inorganic Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Inorganica Chimica Acta, Pekka Pyykkö, 01.01.2007  31.12.2007 
International Journal of Quantum Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
International Reviews in Physical Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007 
Journal of Chemical Physics, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Journal of the American Chemical Society, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Organometallics, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Organometallics, Pekka Pyykkö, 01.01.2007  31.12.2007 
Physica Scripta, Pekka Pyykkö, 01.01.2007  31.12.2007, United Kingdom 
Physical Chemistry Chemical Physics (PCCP), Pekka Pyykkö, 01.01.2007  31.12.2007, United Kingdom 
Physical Review A, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Physical Review B, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Physical Review Letters, Pekka Pyykkö, 01.01.2007  31.12.2007 
SMALL, Pekka Pyykkö, 01.01.2007  31.12.2007 
The Journal of Physical Chemistry, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Theochem, Pekka Pyykkö, 01.01.2007  31.12.2007, Netherlands 
ACS Nano, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Advances in Quantum Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, Netherlands 
Canadian Journal of Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, Canada 
ChemPhysChem, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Chemical Communications, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Chemical Physics, Pekka Pyykkö, 01.01.2008  31.12.2008, Netherlands 
Chemical Physics Letters, Pekka Pyykkö, 01.01.2008  31.12.2008, Netherlands 
Chemical Society Reviews, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Chemistry - A European Journal, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Concepts in Magnetic Resonance A, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Coordination Chemistry Reviews, Pekka Pyykkö, 01.01.2008  31.12.2008, Netherlands 
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Croatica Chemica Acta, Pekka Pyykkö, 01.01.2008  31.12.2008, Croatia 
Dalton Transactions, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
European Journal of Inorganic Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Handbook of Nanophysics, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Inorganic Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
International Journal of Quantum Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of American Chemical Society, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of Chemical Education, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of Chemical Physics, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of Computational Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of Computational and Theoretical Chemistry, Pekka Pyykkö, 01.01.2008  31.12.2008 
Journal of Physical Chemistry (A+B+C), Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Journal of Physics B, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Molecular Physics, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Organometallics, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2008  31.12.2008, United Kingdom 
Physical Review A, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Physical Review B, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
Physical Review Letters, Pekka Pyykkö, 01.01.2008  31.12.2008, United States 
THEOCHEM, Pekka Pyykkö, 01.01.2008  31.12.2008, Netherlands 
Theoretical Chemistry Accounts, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Theoretical Chemistry Accounts, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Zeitschrift fuer Naturforschung B, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Zeitschrift fuer anorganische und allgemeine Chemie, Pekka Pyykkö, 01.01.2008  31.12.2008, Germany 
Peer review of manuscripts 
Dage Sundholm ,  
ACS Nano, Dage Sundholm, 1990  … 
Angewandte Chemie, Dage Sundholm, 1990  … 
Biochemistry, Dage Sundholm, 1990  … 
Biochimica et Biophysica Acta, Dage Sundholm, 1990  … 
ChemPhysChem, Dage Sundholm, 1990  … 
Chemical Physics, Dage Sundholm, 1990  … 
Chemical Physics Letters, Dage Sundholm, 1990  … 
Chemical Reviews, Dage Sundholm, 1990  … 
Chemistry an European Journal, Dage Sundholm, 1990  … 
Computer Physics Communications, Dage Sundholm, 1990  … 
Coordination Chemistry Reviews, Dage Sundholm, 1990  … 
Dalton Transactions, Dage Sundholm, 1990  … 
European Journal of Inorganic Chemistry, Dage Sundholm, 1990  … 
European Physics Journal D, Dage Sundholm, 1990  … 
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Inorganic Chemistry, Dage Sundholm, 1990  … 
International Journal of Quantum Chemistry, Dage Sundholm, 1990  … 
Journal of Biological Inorganic Chemistry, Dage Sundholm, 1990  … 
Journal of Chemical Physics, Dage Sundholm, 1990  … 
Journal of Chemical Theory and Computation, Dage Sundholm, 1990  … 
Journal of Computational Chemistry, Dage Sundholm, 1990  … 
Journal of Inorganic Biochemistry, Dage Sundholm, 1990  … 
Journal of Luminescence, Dage Sundholm, 1990  … 
Journal of Materials Chemistry, Dage Sundholm, 1990  … 
Journal of Molecular Modeling, Dage Sundholm, 1990  … 
Journal of Molecular Structure:THEOCHEM, Dage Sundholm, 1990  … 
Journal of Organic Chemistry, Dage Sundholm, 1990  … 
Journal of Physical Chemistry A, Dage Sundholm, 1990  … 
Journal of Physical Chemistry B, Dage Sundholm, 1990  … 
Journal of Physics A: Mathematical and General Physics, Dage Sundholm, 1990  … 
Journal of Physics B: Atomic, Molecular &amp; Optical Physics, Dage Sundholm, 1990  … 
Journal of Physics: Condensed Matter, Dage Sundholm, 1990  … 
Journal of the American Chemical Society, Dage Sundholm, 1990  … 
Macromoleucles, Dage Sundholm, 1990  … 
Magnetic Resonance in Chemistry, Dage Sundholm, 1990  … 
Molecular Physics, Dage Sundholm, 1990  … 
Nanotechnology, Dage Sundholm, 1990  … 
Photosynthesis Research, Dage Sundholm, 1990  … 
Physical Chemistry Chemial Physics, Dage Sundholm, 1990  … 
Physical Review A, Dage Sundholm, 1990  … 
Physical Review B, Dage Sundholm, 1990  … 
Physical Review Letters, Dage Sundholm, 1990  … 
Physics Letters A, Dage Sundholm, 1990  … 
Quantum Chemical Calculation of Magnetic Resonance Properties, book, Dage Sundholm, 1990  … 
Smart Materials and Structures, Dage Sundholm, 1990  … 
Zeitschrift für Physikalische Chemie, Dage Sundholm, 1990  … 
Pekka Pyykkö ,  
Referee for 'Small', Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for ACS Nano, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Angewandte Chemie, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Australian Journal of Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, Australia 
Referee for Biophysical Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for ChemPhysChem, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Chemical Communications, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Chemical Physics Letters, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Chemical Society Reviews, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
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Referee for Chemistry - A European Journal, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Chemistry - An Asian Journal, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Chemistry of Materials, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Collection of Czechoslovak Chemical Communications, Pekka Pyykkö, 01.01.2005  31.12.2010, Czech Republic 
Referee for Coordination Chemistry Reviews, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Dalton Transactions, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for European Journal of Inorganic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for European Physics Journal D, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Europhysics Letters, Pekka Pyykkö, 01.01.2005  31.12.2010, France 
Referee for Inorganic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Inorganica Chimica Acta, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for International Journal of Mass Spectroscopy, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for International Journal of Quantum Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of American Chemical Society, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Chemical Physics, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Computational Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Computational and Theoretical Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Coordination Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Journal of Molecular Modeling, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Referee for Journal of Molecular Structure, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Journal of Organic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Organometallic Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Journal of Physical Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Journal of Physics and Chemistry of Solids, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Khimya (Bulgaria), Pekka Pyykkö, 01.01.2005  31.12.2010, Bulgaria 
Referee for Nano Letters, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Nature, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for New Journal of Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for New Journal of Physics, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Organic Letters, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Organometallics, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Philosophical Magazine, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Physica Scripta, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Physical Review, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Physical Review Letters, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Polyhedron, Pekka Pyykkö, 01.01.2005  31.12.2010, United Kingdom 
Referee for Science, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Referee for Theochem, Pekka Pyykkö, 01.01.2005  31.12.2010, Netherlands 
Referee for Theoretical Chemistry Accounts, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Leonid Khryashchev ,  
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Applied Physics Letters, Leonid Khryashchev, 2005 
Applied Physics Letters, Leonid Khryashchev, 2005 
Chemical Physics Letters, Leonid Khryashchev, 2005 
Chemical Physics Letters, Leonid Khryashchev, 2005 
Inorganic Chemistry, Leonid Khryashchev, 2005 
Journal of the American Chemical Society, Leonid Khryashchev, 2005 
Optical Materials, Leonid Khryashchev, 2005 
Applied Physics Letters, Leonid Khryashchev, 2006 
Applied Physics Letters, Leonid Khryashchev, 2006 
Journal of the American Chemical Society, Leonid Khryashchev, 2006 
Journal of the American Chemical Society, Leonid Khryashchev, 2006 
Nanotechnology, Leonid Khryashchev, 2006 
Optical Materials, Leonid Khryashchev, 2006 
Journal of Applied Physics, Leonid Khryashchev, 2007 
Nanoscale Research Letters, Leonid Khryashchev, 2007 
Surface Science, Leonid Khryashchev, 2007 
Chemical Physics, Leonid Khryashchev, 2008 
Electrochemical and Solid-State Letters, Leonid Khryashchev, 2008 
Electrochemical and Solid-State Letters, Leonid Khryashchev, 2008 
Journal of Physics: Condensed Matter, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
Nanotechnology, Leonid Khryashchev, 2008 
New Journal of Physics, Leonid Khryashchev, 2008 
Research Letters in Physics, Leonid Khryashchev, 2008 
Spectrochimica Acta, Leonid Khryashchev, 2008 
Chemical Physics, Leonid Khryashchev, 2009 
Journal of Physical Chemistry, Leonid Khryashchev, 2009 
Journal of Physics D: Applied Physics, Leonid Khryashchev, 2009 
Journal of Physics D: Applied Physics, Leonid Khryashchev, 2009 
Journal of Physics D: Applied Physics, Leonid Khryashchev, 2009 
Journal of Physics D: Applied Physics, Leonid Khryashchev, 2009 
Nanotechnology, Leonid Khryashchev, 2009 
Nanotechnology, Leonid Khryashchev, 2009 
Nanotechnology, Leonid Khryashchev, 2009 
Nanotechnology, Leonid Khryashchev, 2009 
Physical Chemistry Chemical Physics, Leonid Khryashchev, 2009 
Computational and Theoretical Chemistry, Leonid Khryashchev, 2010 
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Computational and Theoretical Chemistry, Leonid Khryashchev, 2010 
Current Applied Physics, Leonid Khryashchev, 2010 
Current Applied Physics, Leonid Khryashchev, 2010 
Current Applied Physics, Leonid Khryashchev, 2010 
Journal of Molecular Structure, Leonid Khryashchev, 2010 
Journal of Physical Chemistry, Leonid Khryashchev, 2010 
Nanoscale Research Letters, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Nanotechnology, Leonid Khryashchev, 2010 
Physical Chemistry Chemical Physics, Leonid Khryashchev, 2010 
Vibrational Spectroscopy, Leonid Khryashchev, 2010 
Vibrational Spectroscopy, Leonid Khryashchev, 2010 
Vibrational Spectroscopy, Leonid Khryashchev, 2010 
Janne Markku Pesonen ,  
Reviewer, Janne Markku Pesonen, 2002  … 
Stefan Taubert ,  
Peer review of manuscript in Journal of Organic Chemistry, Stefan Taubert, 01.08.2009  31.12.2009 
Peer review of manuscript in J. Mol. Struct. THEOCHEM, Stefan Taubert, 01.01.2010  31.12.2010 
Editor of series 
Pekka Pyykkö ,  
Advances in Quantum Chemistry, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Theoretical Chemistry Accounts, Pekka Pyykkö, 01.01.2005  31.12.2008, Germany 
Editor of special theme number 
Dage Sundholm ,  
Physical Chemistry Chemical Physics, Dage Sundholm, 2010 
Theoretical Chemistry Accounts, Dage Sundholm, 2010 
Assessment of candidates for academic posts 
Dage Sundholm ,  
Statement concerning a candidate for a professor position, Dage Sundholm, 2007, United States 
Pekka Pyykkö ,  
Professor i kemi, Borås, Pekka Pyykkö, 05.12.2005, Sweden 
Professorship at Texas A &amp; M University, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Professorships at University of Ontario Institute of Technology, Pekka Pyykkö, 01.01.2005  31.12.2010 
Tel Aviv University, Pekka Pyykkö, 01.01.2005  31.12.2010, Israel 
Statement on promotion to Full Professor, Pekka Pyykkö, 14.09.2010, United States 
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Leonid Khryashchev ,  
Staff promotion reviewer, Leonid Khryashchev, 2010 
Membership or other role in review committee 
Markku Räsänen ,  
Quality Assesment, Department of Chemistry, University of Antwerpen, Markku Räsänen, 04.05.2009  07.05.2009, Belgium 
Dage Sundholm ,  
Member of the Selection Committee of the The King Faisal International Prize in Science, Dage Sundholm, 2005 
The Grant Academy of Sciences of the Czech Republic, 2005, Dage Sundholm, 2005, Czech Republic 
National Fund for Scientific &amp; Technological Development (FONDECYT), Dage Sundholm, 2006, Chile 
Referee for a research position, Dage Sundholm, 2007, Sweden 
CONCERTED RESEARCH ACTIONS 2008, Dage Sundholm, 2008, Belgium 
D. Wynne Thorne Career Research Award., Dage Sundholm, 2008, United States 
Grant applications to the Danish Center for Scientific Computing, Dage Sundholm, 2008, Denmark 
Member of the Selection Committee of The King Faisal International Prize in Science, Dage Sundholm, 2008 
Referee for a research position, Dage Sundholm, 2008, Netherlands 
Referee for a research projec, Dage Sundholm, 2008, Belgium 
Member of the Selection Committee of The King Faisal International Prize in Science, Dage Sundholm, 2009 
National Fund for Scientific &amp; Technological Development (FONDECYT), 2009, Dage Sundholm, 2009, Chile 
Research Corporation for Science Advancement Review Request, Dage Sundholm, 2009, United States 
Chemical Sciences (CW) of the Netherlands Organisation for Scientific Research (NWO), Dage Sundholm, 2010, Netherlands 
Leonid Khryashchev ,  
Referee of the TWAS prize, Leonid Khryashchev, 2007 
Reviewer of the Science Foundation Ireland, Leonid Khryashchev, 2008 
Membership or other role in research network 
Dage Sundholm ,  
NANOQUANT: Understanding Nano-materials From the Quantum Perspective, Dage Sundholm, 2004  2007 
QMMM Quantum Modeling of Molecular Materials, Dage Sundholm, 2004  2007 
Nordic Centre of Excellence in Computational Chemistry (NCoECC), Dage Sundholm, 2008  2010 
Janne Markku Pesonen ,  
Member of CMS, Janne Markku Pesonen, 2006  …, Finland 
Membership or other role in national/international committee, council, board 
Lauri Halonen ,  
Finnish representative in Action CM0805: The Chemical Cosmos: Understanding Chemistry in Astronomical Environments, Lauri 
Halonen, 01.01.2010  01.01.2013, Belgium 
Finnish representative in Action CM1002: COnvergent Distributed Environment for Computational Spectroscopy (CODECS), Lauri 
Halonen, 22.07.2010  21.11.2014 
Dage Sundholm ,  
The Grant Academy of Sciences of the Czech Republic, Dage Sundholm, 01.01.2005  31.12.2005, Czech Republic 
KTH, Dage Sundholm, 01.01.2007  31.12.2007, Sweden 
Vetenskapsrådet Swedish Research Council, Dage Sundholm, 01.01.2007  31.12.2007, Sweden 
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CONCERTED RESEARCH ACTIONS 2008 UNIVERSITE CATHOLIQUE De LOUVAIN, FACULTES UNIVERSITAIRES NOTRE-DAME 
DE LA PAIX Namur, FACULTES UNIVERSITAIRES CATHOLIQUES De MONS, FACULTES UNIVERSITAIRE SAINT-LOUIS, Belgium, 
Dage Sundholm, 01.01.2008  31.12.2008, Belgium 
Council for Chemical Sciences of the Netherlands Organisation for Scientific Research, Dage Sundholm, 01.01.2008  31.12.2008, 
Netherlands 
DK-2100 Copenhagen Ø Peer reviewers for grant applications to the Danish Center for Scientific Computing, Dage Sundholm, 
01.01.2008  31.12.2008, Denmark 
Juha Vaara ,  
CSC Scientific Computing Ltd: Fyysikkoverkko, Juha Vaara, 01.01.2005  31.12.2005, Finland 
Suomen Akatemia, Kemian paneeli, Juha Vaara, 01.01.2005  31.12.2005, Finland 
Marsden Fund, Juha Vaara, 01.01.2008  31.12.2008, New Zealand 
Pekka Pyykkö ,  
'European expert' for CNRS, Pekka Pyykkö, 01.01.2005  31.12.2005, France 
Binational Science Foundation, Pekka Pyykkö, 01.01.2005  31.12.2005, Israel 
Binational Science Foundation, Israel-USA, Pekka Pyykkö, 01.01.2005  31.12.2010, Israel 
Center for Functional Nanostructures (CFN), Karlsruhe, Pekka Pyykkö, 01.01.2005  31.12.2005, Germany 
Deutsche Forschungsgemeinschaft (DFG), Pekka Pyykkö, 03.12.2005  31.12.2005, Germany 
ETH, Pekka Pyykkö, 01.01.2005  31.12.2005, Switzerland 
Expert for FONDECYT, Chile, Pekka Pyykkö, 01.01.2005  31.12.2010, Chile 
Expert for Office of Basic Energy Sciences, Department of Energy, USA, Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
Expert for The Royal Society of New Zealand, Pekka Pyykkö, 01.01.2005  31.12.2010, New Zealand 
Finska Vetenskaps-Societeten, Pekka Pyykkö, 01.01.2005  31.12.2005, Finland 
German-Israeli Science Foundation, Pekka Pyykkö, 01.01.2005  31.12.2010, Israel 
German-Israeli Science Foundation, Pekka Pyykkö, 23.12.2005  31.12.2005 
International Academy of Quantum Molecular Sciences (IAQMS), Menton, Pekka Pyykkö, 01.01.2005  31.12.2005, France 
Jyväskylän yliopisto, M-L-tiedekunnan tieteellinen arviointi, Pekka Pyykkö, 24.10.2005  28.10.2005, Finland 
Laboratoire de Structure et Dynamique des Systèmes Moléculaires et Solides du CNRS (UMR 5636), tieteellinen arviointi, Montpellier, 
Pekka Pyykkö, 01.01.2005  31.12.2005, France 
Member of Scientific Board for CFN, Karlsruhe, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
National Science Foundation, Pekka Pyykkö, 01.01.2005  31.12.2005, United States 
Organization Committee Chairman for 13-ICQC, Pekka Pyykkö, 01.01.2005  31.12.2010, Finland 
Statements for Deutsche Forschungsgemeinschaft, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Statements on a Humboldt Prize, Pekka Pyykkö, 01.01.2005  31.12.2010, Germany 
Statements on research grant applications for NSF (USA), Pekka Pyykkö, 01.01.2005  31.12.2010, United States 
The Office of Basic Energy Sciences, Department of Energy, Pekka Pyykkö, 01.01.2005  31.12.2005, United States 
The Petroleum Research Fund (ACS), Pekka Pyykkö, 01.01.2005  31.12.2005, United States 
Alexander von Humboldt-Stiftung (Research Prize), Pekka Pyykkö, 01.01.2006  31.12.2006 
Center for Functional Nanostructures (CFN), Karlsruhe, Pekka Pyykkö, 01.01.2006  31.12.2006, Germany 
DFG (Excellence Initiative), Pekka Pyykkö, 01.01.2006  31.12.2006, Germany 
Finska Vetenskaps-Societeten, Pekka Pyykkö, 01.01.2006  31.12.2006, Finland 
International Academy of Quantum Molecular Sciences (IAQMS), Menton, Pekka Pyykkö, 01.01.2006  31.12.2006, France 
National Science Foundation (NSF)(Proposal Evaluation), Pekka Pyykkö, 01.01.2006  31.12.2006, United States 
The Office of Basic Energy Sicences (BES) DEPARTMENT OF ENERGY, Pekka Pyykkö, 01.01.2006  31.12.2006, United States 
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The Royal Society of New Zealand (Research funding), Pekka Pyykkö, 01.01.2006  31.12.2006, New Zealand 
The U.S. National Research Council Panel (benchmarking the Research Competitiveness of the US in chemistry), Pekka Pyykkö, 
01.01.2006  31.12.2006, United States 
Canada Research Chair, Pekka Pyykkö, 01.01.2007  31.12.2007, Canada 
DFG, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
DFG, Pekka Pyykkö, 01.01.2007  31.12.2007, Germany 
DFG, 3/07, Pekka Pyykkö, 03.12.2007  31.12.2007, Germany 
Humboldt-Stiftung, lausunto stipendiaatista, Pekka Pyykkö, 01.01.2007  31.12.2007 
IUPAC, lausunto tutkimusprojektista, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
National Science Foundation, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Natural Sciences and Engineering Researc Council of Canada, Pekka Pyykkö, 01.01.2007  31.12.2007, Canada 
Research Corporation, Pekka Pyykkö, 01.01.2007  31.12.2007, United States 
Department of Energy, Pekka Pyykkö, 21.10.2008  31.12.2008, United States 
Finska Vetenskaps-Societeten, Pekka Pyykkö, 01.01.2008  31.12.2008, Finland 
OTKA, Pekka Pyykkö, 01.01.2008  31.12.2008, Hungary 
OTKA, Pekka Pyykkö, 07.03.2008  31.12.2008, Hungary 
SFI, Pekka Pyykkö, 13.05.2008  31.12.2008, Ireland 
Member and chairman of Editorial Board for Physical Chemistry Chemical Physics, Pekka Pyykkö, 01.01.2009  …, United Kingdom 
President of International Academy of Quantum Molecular Sciences, Pekka Pyykkö, 01.07.2009  …, France 
Chairman of the International Jury for "Prix Quinquennaux", FRS-FNRS, Belgique, Pekka Pyykkö, 01.01.2010  23.11.2010, Belgium 
President of The Finnish Society of Sciences and Letters, Pekka Pyykkö, 29.04.2010  …, Finland 
Janne Markku Pesonen ,  
Steering board fellow in NOCCAP, Janne Markku Pesonen, 2009  … 
Membership or other role in public Finnish or international organization 
Markku Räsänen ,  
ML -tiedekunnan suunnittelutoimikunnan jäsen, Markku Räsänen, 01.01.2005  31.12.2005 
ML -tiedekunnan tiedekirjaston johtokunnan jäsen, Markku Räsänen, 01.01.2005  31.12.2005 
ML -tiedekunnan tieteellisen laskennan ohjausryhmän jäsen, Markku Räsänen, 01.01.2005  31.12.2005 
PCCP -lehden Ownership Boardin Suomen edustaja, Markku Räsänen, 01.01.2005  31.12.2005 
Yliopiston lahjoitustyöryhmän jäsen, Markku Räsänen, 01.01.2005  31.12.2005 
Fortumin säätiö, Markku Räsänen, 01.01.2007  31.12.2007 
Helsinki Chemical Forum, Markku Räsänen, 01.01.2007  31.12.2007 
Kemia-Kemi -lehti, Markku Räsänen, 01.01.2007  31.12.2007 
Matemaattis-luonnontieteellinen tiedekunta, stipenditoimikunta, Markku Räsänen, 01.01.2007  31.12.2007 
Dage Sundholm ,  
Ledamot i bildningsnämnden i Kyrkslätt, Dage Sundholm, 01.01.2005  31.12.2005, Finland 
Ledamot i bildningsnämnden i Kyrkslätt, 2005-2008, Dage Sundholm, 01.01.2006  31.12.2006, Finland 
Ledamot i bildningsnämnden i Kyrkslätt,, Dage Sundholm, 01.01.2007  31.12.2007, Finland 
Pekka Pyykkö ,  
ERA Chemistry, Lausunto tutkimusprojektista, Pekka Pyykkö, 26.03.2009  31.12.2009, Hungary 
National Science Foundation, Washington DC. Lausunto tutkimusprojektista., Pekka Pyykkö, 26.01.2009  31.12.2009, United States 
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Membership or other role of body in private company/organisation 
Markku Räsänen ,  
Kemian laitos, johtoryhmä, Markku Räsänen, 01.01.2007  31.12.2007 
LUMA -keskus, johtoryhmä, Markku Räsänen, 01.01.2007  31.12.2007 
Pekka Pyykkö ,  
Academia Europea, Pekka Pyykkö, 01.01.2007  31.12.2007, Finland 
International Academy of Quantum Molecular Sciences (IAQMS) (varapuheenjohtaja), Pekka Pyykkö, 01.01.2007  31.12.2007, 
Finland 
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Web of Science(WoS)-based bibliometrics of the RC’s publications data 1.1.2005-31.12.2010  
by CWTS, Leiden University, the Netherlands 
Research Group: Halonen L 
Basic statistics 
Number of publications (P) 223 
Number of citations (TCS) 1,411 
Number of citations per publication (MCS)   6.39 
Percentage of uncited publications 27% 
Field-normalized number of citations per publication (MNCS)   1.15 
Field-normalized average journal impact (MNJS)   1.22 
Field-normalized proportion highly cited publications (top 10%)   1.18 
Internal coverage    .81 
 
Trend analyses 
 
MNCS 
 
THCP10 
 
MNJS 
Collaboration 
 
Performance (MNCS) by collaboration type 
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